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Article I. 

Km 

Oh the Fundamental Slate of the Magnetic Phenomena of th^ 
Electrical Connecting Wire, or on the Transverse EHectricaf 
Charge. By M. Prechtel, Director of the Polytechnic In¬ 
stitution ill Vienna. (Communicated by the Author.) 

Magnetism produced by electricity is of the same nature as 
common nwgnetism; the apparently anomalous phenomena of 
electric magnetism may, therefore, be recognized in the pheno¬ 
mena of the magnetism elicited by the earth’s action, or by 
common magnetism ; and these phenomena ought to include 
the explanation of the phenomena of electro-magnetism. Set¬ 
ting out from this principle, I have made experimental researches 
bn transverse magnetization, the fundamental phenomena of which 
were previously unknown. I believe that these phenomena give, 
a satisfactory explanation of the physical state of the electro¬ 
magnetic connecting wire, and of electro-magnetic facts in 

g eneral. I have discovered the following facts, which I have 
etailed in several memoirs, inserted in the first, fourth, and 
sixth imbibers of M. Gilbert’s Annales de Physique for the year 
1821. These facts I shall now detail in succession. 

1. When a straight iron wire lia^ one of its ends presented €o 
the magnetic pole, it is well known to be magnetized, ’or its twr> 
ends form magnetic poles of a certain degree of intensity. All 
circumstances being equkl, this polarisation is more intense in a 
perfectly straight wire than in one which has angles and inequa¬ 
lities. 

2. When an iron wire, which has its ends United accurately 
by wielding, is magnetized in a mode presently to be described. 
New Series, vol. iv. b 
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an is formed, which possesses separate poles 

'tb|pm^ali^!^|^timference, or heteronomous poles alternately 
®h<lh <^er. For these experiments the softest, iron 
b6 etnjployed. ^ 

- the most perfect circular form is given to an endless 

'^Pb) and it is, au^ended vertically, it will be fanjid when exa- 

very small magnet,’^' that the lower part 
pole, and the upper a south pole. 'By 
appl^mg «ie |>ble of a magnet for some time to any part of this 
circular wire, it wUl bo^dbund that this ridg is so ma^ietized, that 
its periphery presents two hetefonomous poles diametrically op¬ 
posite, as may be seen by PI. ^111. fig. 1. i i are points of in¬ 
difference. it sometimes happ'tns that the heteronomous poles 
are placed from 90° to 90°, as in fig. 2 ; then the points of indif¬ 
ference are i i i i. 

4. When an endless wire is bent in a quadrangular form, as 
in fig. 3, and it is magnetized by applying the heteronomous poles 
of a magnet to the anglqs a and 0 j then the four angles are mag¬ 
netized in such manner'that the heteronomous poles succeed 
each other alternately, as is shown by’fig. 3. If the magnet is 
S’lfficiently strong, and the iron wire very soft and even, then this 
magnetic arrangement will take place by the application of a 
«ingle magnetic pole to one angle, for example, to the angle b. 

5. When an endless wire is bent in the form of an octagon, and 
we proceed as before, i. e. by applying the heteronomous poles of 
a magnet to the two angles a, o, fig. 4; the magnetic poles as¬ 
sume a similar arrangement, i. e. the heteronomous poles placed 
at the angles succeed each other alternately, or each* north pole 
is followed by a south pole, or vice versa. This will take place 
in every polygon. If these magnetic arrangements be represented 
as in the figure, by arranging magnetic needles, one half of these 
needles will be directed to the right, and the other half to the 
left. Tiiese facts prove that magnetic polarity has a tendency 
to establish itself in a right line ; and it is seen that in the endless 
polygonal magnet a simple magnetic impulse, upon a single point 
of its periphery, produces a quantity of heteronomous poles, 
which succeed each other alternately upon this periphery. 

0. This arrangement of the needles indicates the elementary 
action of each side of the polygon ; this side representing a linear 
magnet. Nevertheless this elementary action can be observed 
only when the sides of the polygon possess sensible length, so 
that a very small magnetic needle can follow the elementary or 
separate action of the side, or of this linear magnet. Let us 
suppose that these linear magnets, forming the sides of the 
po.ygon, are extremely small (T), whidh will happen when the 
<aiameter of the polygon is extremely small, or the number of its 

* I £nd that small -njagnetic nce4lc8 (tom half to one-eighUi of an inch long, are 
extremely deUcate in 'cases of small quantities of magnetism, even when the hetecono- 
JDOOS poles are rety near each other. 
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sfdes is very great, or which comes to the same, the pqjy- 
gpii of a given diameter becomes a circle; or (2) that the 
length of the nuigaetic needle employed to examine the polarity 
of the endless magnet is very great compared with the length of 
aside of the pplygon; then this elementary fiction of each side 
of the polygon cannot be observed; but tlj</combined action of 
. all the polarizations distributed on all the slides above the diarae- 
•t<;r parallel to the needle, will take place upon the magnet. By 
this combined action^ the needle show's an apparent arrangemenl 
, of the pohirizations in the endless magnet. This happens, pre- 
.ciseiy in the same manner, in arranging a series of magnets in the 
manner represented by fig. 7,.'’These magnets are disposed one 
after the other iii such manner, that the heteronomous poles touch 
and follow each other alternately in the length a b. In examin¬ 
ing the magnetic arrangement a 0, by means of a very small mag¬ 
netic needle, it will be observed that the elementary actions are 
represented in the figure by small needles. But in employing a 
magnetic needle which equals or ex456eds the length of the line 
a b ; this needle attracted by the combined action of all the 
polarities, and determined by the^quality of the two extreme 
poles of this magnetic arrangement, will assume a constant 
direction. This arrangement indicated by the needle m n is only 
apparent, and we should deceive ourselves if we w'ere to conclude 
from its position, that the arrangement a h is a common magnet, 
prcstaiting its poles at the two extremities, and the point of 
indifference in the middle, het us suppose that the line a b is • 
extremely short, it will then be impossible to examine the partial 
actions, and vve must be content with observing the total or 
apparent action. 

7. It is nevertheless easy to observe what happens in a poly¬ 

gonal endless magnet with respect to the arrangement of the 
needle around its periphery, if the length of the sides of the 
polygon are very small when compared with the length of 
the examining needle. In fig. 5, the needle n is attracted by 
the poles NS N S = N S ; the needle o p by the poles N S N S 
= N S ; the needle (j r by the poles NS NS=:NS. Tlie needle, 
therefore, preserves its direction constantly the same, around the 
periphery of the polygon ; this would happen precisely the same 
upon a4t the points of a polygon of an infinite number of sides, 
or in the circle, as in fig. G, so that there will be an appearance 
of the needle being directed by a currcift around the •periphery 
in the same direction. • 

8. A superposition, or continuation of endless magnets, con¬ 
stitutes the transverse magnet, i. e. in a transverse magnet every 
section perpendicular to its axis is an endless magnet. The trans¬ 
verse magnet presents no poles at its extremities; but the hetero- 
nomoua poles succeed each other alternately in the jjeriphery of 
these sections. I have shown in a memoir which is inserted in 
Uie Annales de Physique already mentioned, that in forming a 

B 2 
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helix of irOHi^ire, and magnetizing this hollow cylinder by means 
of the pole of a magnet, in the direction of its axis, this cylinder 
becomes a transverse magnet, one side of which presents the 
north pole, and the opposite side the south pole. This pheno¬ 
menon depends i\pon the fact already explained (3). 1 have 

shown that a solidvbar of iron may be magnetized m the same 
manner by carrying homonomous magnetic poles on opposite 
sides in the plane of its axis. By thus treating a quadram 
gular bar of iron, for example, its foun corners will present 
throughout their whole length the magnetic arrangement already, 
explained with respect to the quadrangular endless magnet; 
that is to say, one corner wilNpresent throughout its whole 
length the north pole, the following the south pole, the third the 
north pole, and the fourth the south pole; and the two extremi¬ 
ties do not exhibit sigjis of reciprocal polarity. By the same pro¬ 
cess, I so formed the magnetic arrangements in a cylindrical steel 
bar, that in one-half of its length it presented longitudinal magne¬ 
tism, and in the other half,transverse magnetism. One of its onds 
has a north pole, and the northern magnetism diminishes to the 
ceigtre, where there is indifference; here, transverse magnetism 
distributed throughout the periphery of the other half com¬ 
mences. In this arrangeraeut, these two magnetisms support 
each other reciprocally. 

Let us apply these magnetic phenomena to the electrical con¬ 
necting wire ; we shall there recognize all the properties which 
belong to transverse -magnetism. If the connecting w ire is 
prismatic, e. g. quadrangular or hexangnlar, we shall Jhen lind 
precisely the same magnetic arrangements as in the transverse 
magnets of the same form. If the wire has a cylindrical form, 
the magnetic arrangement is such as it ought to be according to 
the properties of transverse magnetism; nevertheless this arrange¬ 
ment is apparent, and consequently the cylindrical wire compli** 
cates the phenomena instead of explaining tliem, as M. Berzelius 
has already observed. These properties of transverse magne¬ 
tism, founded on the facts now sketched, explain all the pheno¬ 
mena observed in the connecting wire, not only without diiHculty, 
and without having recourse to any hypotheses of electric cur¬ 
rents, or of certain qualities of these currents; we may also 
predict what will happen by varying the combinations of the ex¬ 
periments to which the connecting wire may be subjected. (See 
the raem6ir in the fourth number of Gilbert’s Annales, 1821.) 

The difference which exists between common transverse mag¬ 
nets and the trsinsverse magnetic charge of the connecting wire, 
depends upon the nature of the action of the electric pile. Nei¬ 
ther this pile, nor any electric force whatever, gives a simple and 
determinate impulse, as is the case with the action of the magiiet, 
or with a jjiate of glass electuically charged (leyden jar) ; but the 
pile produces and receives these impulses every instant, so that 
the affect of this action is evident, notwithstanding that every iiir 
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slant a neutralization nf^he electdcity oriieatruction of the,elec-, 
trid effect occurs. To this property must be attributed the reason 
why the pile magnetizes some metals, which are not magnetized 
to a sensible degi;pe by the magnet; for although these metals 
have not the power of retaining the magnetic charge, and suffer 
more or less every instant the neutralization of the communicated 
electricities; yet as the pile establishes this electric tension each 
.moment, it is impossible that these metals should not exhibit its 
\;ffect; that is to say, the transverse or magnetic charge. The 
case is the same with the electric spark, because the electric 
.spark is ifuthing else than a connecting v;ire formed by the aicy 
as is proved by the experiments of Sir il. Davy, by the magnetic 
pioperty of the electric spark. 

This activity of the pile prevents, at the same time, the fixed 
arrangement of the poles in the periphery of the connecting wire, 
as produced by common magnetization. If, for e.vample, the 
connecting wire has any kind of prismatic form, the pole of 
angle S i, fig. 5, which was soutli, becomes north, when the 
iKiris turned, until the angle tS i oc^*«pies the place of the angle 
N 2; and the angle N /, which was north, becomes south, when 
it enters the place of the angle !S i.*' 

According to this, the researches into the phenomena c.4'the 
electrical connecting wire resolve into this simple question : 
Why is a conducting body connecting the two electrical poles 
charged transversely t 'I'he answer to this question enters into 
the theory of electricity in general, and I shall probably find an 
opportunity of retiirniug to it. The properties of the trnns- 
■cerise electrical charge form a new branch in the theory of electri¬ 
city. ’file facts stated readily lead to the result that even/ trans¬ 
verse electrica!charge is magnetic. I’he reason is, that in the trans¬ 
verse electrical charge, the electrical poles approach each other 
infinitely near, and on account of this approximalion, their ten¬ 
sion is itic.rcased. Let us suppose that two weak eku;trical poles 
of the intensity = i are cu])able of giving the longitudmul (;!ec- 
trical charge to a metallic wire of 1()0 feet, long, and the tliou- 
saudth of an inch in thickness, and that this longitudinal (diargc 
becomes changed into a transverse chictiical rliargt', then the 
intensity of the poles at the periphery will be greater fliaii 
1200000 i. As two very weak electrical [x.'Ies are ea[)abl'j of 
giviiig an electrical charii'e to a much longer metallic wire, it 
follows that the electrical tension of the })oles in the c(unu;(;t;ing 
wire must be very great, in comparii+^m with (^onnuon cks-trical 
tensions, fi)r whicii the air still preservt^s its n^on-c.oiuJuc(ing 
power, although it is diminished on account of this tension.- 
It is this great electrical te.nsion of the transverse charge, which 
makes the metals retl-hot, and volatilizes them. This constant 
and infinitely great electrical tension is magnetic ; for electri- 

• These references nre not in tlie figure, but being, apprehensive tluit I might alter 
the sense, I have not attemptetl to supply the deficiency.— /•.'</. * 
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city whose tension is to considerable, Jhat to it all non-con¬ 
ductors become conductors, and some bodies only which wei?e 
bdfore conductors, become on account of the state of their m- 
ternal cohesion non-conductors, can only be n^agnetism. This 
I have shown in a memoir in the first miuiber of Gilbert’s An- 
nales for 1821. If the air were not a non-conductor of electri¬ 
city, we should not be acquainted with common ‘electricity, 
but only with magnetism. 


Article II. 

Me I eoroh^i cal Account of the Weather during the Three Winter 
Aloufhs of the Yearti 1821 and 1822, kept at Jasniond, AVw;- 
caslle-upon-Tijne. With OOnervatiuns on the Time of the 
T/oicering of various Flants. lly N. J. Winch, Esq. 

(To tlie Editor ofliie Annats of 1*hihsophi/.) 

SIR, Newcaslle-upon-Tifne, ^pril S, 18‘?2. 

C^NCKiviiSc a metcoroloo’ical account of the weather durinsT 

^ O O 

the three winter montlis oi ihe years 1821 and 1822 as it 
occurred in ihe north-east of Ihigland, may afford amusement to 
some of your numerous readers, 1 take the liberty of transmitting 
an abstract of a journal kept at .lasmond in the viciiiity of this 
town, by Mr. bosh, and kindly communicated by him fior that 
purpose. Together with observations on the state of th/^ wea¬ 
ther, notes on the time of ti\e flowering of‘ various plants are 
interspersed, which, with some general remarks, will serve to 
convev a correct idea of the mildest winter experienced in this 
part of the island within the memory of man. 

1 remain. Sir, your obedient servant, 

N. .l.WiNcn. 


.lasmond, one mile north of Newcastle-upon-Tyne, about 200 
feet above the levi;l of the river Jyne. bat. 55° N. 

182 I.—Nov. 80. This has in general been a mild and pleasant 
month, favourable to vegetation, and to all kind of farming ope¬ 
rations. There were, however, during it, two or three very 
lieavy storms, of w ind, one. in particular in the night of the 80th, 
perhaps as violent for two or three hours as any within the 
•memory of man. As, however, the wind blew from the W, no 
great injury has been done by it to the shipping on the coast. 

P/ants in J'/oirer. —China rose, Portland thorn heath (EV/ca 
earnea), jasmine mignonette, purple groundsel, stocks, pansey 
hollyhocks, wall flowers, carnation, colchicum, gentianella, 
viola, auricula,<piimula, Canterbury bell. 
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Month. 

Hour. 

Weather. 

Wind. 

1^1. 




Dec. 1 

9 

Cleill; and windy. 

W 


2 

Ditto. 

W 


10 

Windy night. 

W 

n 

9. 

Clear morning ; hoar frost. 

— 

1 

2 

Clear and sunny. 

W 


10 

Calm and clear. 

— 


9 1 

(jfloomy morning; wet night. 

— 

! 

2 ' 

Clear and fine. 

w 


10 

Clear and^lcsusant night. 

— 

•*! 

ft 

Showery morning. 

NE 

1 

2 

Cloudy, with showers. 

NK 

5! 

10 

Calm and clear night. 

NE 


9 

Showery morning. 

— 


2 

Showers. 

W 


10 

Clear windy night. 

•— 

fil 

1 9 

Frosty night; dear morning. 

— 


2 

Clear and sunny. 

w 


10 

Calm ; clear and frosty. 

— 

7 

i '* 

(lloomy and windy. 

s 


' 2 

Stormy day. » 

s 


10 

Clear and windy. 

w 

8 

9 

Pleasant morning. 

— 


2 

C4oudy, but dry. 

SW 


10 

(.'aim and mild rain. 

— 

9 

9 

Calm and mild. 

— 


2 

Calm and warm. 

SW 


10 

Calm and cloudy. 

— 

10 

9 

llaay morning. 

— 


2 

Cloudy, witli showers. 

s 


10 

('aim and cloudy. 

— 

n 

9 

Clear and sunny. 

— 


2 

Ditto. 

w 


• 10 

Calm and clear. 

— 

52 

9 

Cloudy morning. 

S5V 


2 

Windy, with showers. 



, 1<> 

Very windy ; dear. 

SE 

13] 9 

Calm, and very gloomy. 

— 


1 2 

Ditto. 

SE 


! 10 

f5ilm, mild, and dear. 

— 

1 ll 9 

Calm and hazy ; hoar frost. 

-- 


2 

(Jloomy; showery. 

SE 


H) 

(ialin and fair. 

— 

15] 9 

Calm and hazy ; small rain. 

SE 


i 2 

(ilooniy, with showers. 

SE 


! 10 

Clear; windy. 

SW 

Hi 

9 

Pleasant morning. 

— 


1 2 

Very mild. 

— 

• 

1 10 

Dry and hazy. 

■— 


1 

1 

During the two last days, the bees 




have cotne out in great numbers. 

1 



and flies and moths have bedi 



1 

frequent. 

1 


Ther. . 


4 CO » 

4r 

37 
3S 
4‘2 
40 
40 

38 

35 

40 I 
44 

3<) ' 

41 

39 

40 
33 
30 
33 

37 

38 

43 

44 

48 
51 
5*3 
53 
51 

49 
5y 
5^ 
38 
4-2 

36 

37 

41 

45 
45 


44 
11 

45 
48 
48 
47 


Baroni., 


29-1 

290 

2»-4 

29-5 

29 5 

29-6 

29*4 

29-4 

29-5 

29-4 

29-3 

29 4 


ILIP «> 

2!)'5i 
30-1 
30 1 ^ 

;;o-i 
29-S 
29-5 
29 4 
29-6J 
29-71 
29 ■’V 
29-6 
29*6 
29*G 
29-64 
29 6 
29-6 
29-8 
29-9 
29-9 
29-7 
29-7 
29-8 
29-6^ 
29-6 
29-6^ 
29-7 
29-64 
29-6 
i 29 64 
) 29-6 

29-5 


1 


17 

9 

Calm and pleasant showers. 

1 _ 

48 

29- 


2 

Very fine. 

SE 

•47 

29-1 


10 

(iloomy. 

— 

45 

28-94 

IS 

9 

Calm and pleasant. 

S • 

47 

28-6 


2 

Very fine. 

SW 

46 

28-6 


10 

Clear and pleasant. ^ 

. SW 

43 

28-T 

19 

9 

Calm and pleasant. 

— 

, 38 

28-7 


2 

Cloudy, with showers. 

1 SW 

43 

28-7 


10 

Calm and dear. 

1 

.<7 

20-0 
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V. 

Month. Hour. 

Weather. 

Wind. 

Tlier. 

Baroin. 

1821. 


! 

0 



llec. 2f 

9 

Calm and pleasant. 

SW 

.S80 

29-0 


2 

Very fine day. 

SE 

AS 

290 


10 

tVindy, with rain. 

SE 

37 

28-GV 

21 

9 

Clear morning. 

— 

* 3.5 

28*6 


2 

Cloudy and gloomy. 

NW 

39 

28-6^- 


10 

Calm and clear. 

— 

39 

29-0 


9 

Hoar frost. 

SW 

38 

29*1 

; 

2 

Cloudy, with showers, . 

SE 

40 

29*0 


10 

Calm and wet. 

SB 

29 

28-9 

2‘j 

9 

(Hoomy, with showers. 

SW 

35 

28-8 


2 

Fine, but showers at one o’clock. 

SW 

,3(i 

28-7 


10 

Crlooiuy drizzling. V 

W 

.35 

2 8 *.5 

24 

9 

Hazy Jiiorning ; hoar frost. 

SW 

3.5 

28-8 


2 

filooiny, with rain. 

SW 

3fi 

28*7 


10 

Misty; very wet. 

\v 

35 

28*5 

25 

!) 

Heavy rain. 

NW 

37 

28*1 


2 

Gloomy, with rain. 

W 

38 

28-1 


10 

Calm and st.ar-light. 

W 

35 

28-3 

2fi 

9 

Calm and clear; frosty. 


3.3 

2.8-5 


2 

Ditto. *" 

SW 

35 

2S-.5 

1 

10 

Ditto, ditto. 

— 

;;»> 

28-6 

211 

9 

Hazy morning; hoar frost. 

s 

3.3 

2.8-7 

. ! 

2 

Very fine. 

SE 

.38 

28*6i 

! 

HI 

(iioomy. 

SB 

38 

28-8 

2Si 

9 

Misty morning ; hoar frost. 

SW 

36 

28-8 

i 

1 

2 

(?]oiidy and windy. 

SW 

41 

2 S-G 

1 

1 

10 

AVet and windy. 

SE 

42 

2S-4 

20 ' 

9 

(tlooniy ; very wet. 

SE 

41 

28-4 

j 

2 

Stormy, with rain. 

SE 

44 

28 •4- 

: 

10 

Datk and very wet. 

NE 

43 

28-7 

."lo! 

9 

Gloomy and wet. 

NE 

42 

29-0 

( 


Clear and sunny. 

W 

43 r 

29-O.V 

t 

10 

M’indy and unsettled. 


4i 

2 !)-5" 

1 


Decs flying abroad., 




.•ni 

9 

I'ine and clear. 

NM' 

37 

29 7 

1 

2 i 

Ditto. 

NW 

42 

29-7 

1 

1 

10 1 

Clear and frosty. 

W 

.33 

29-8 

rianU 

in 

i'lover .— China io.se ; wall 

flowers 

, single and 


<loublc ; stocks, single and double ; gentianellu (gentiuna uciui- 
lis) ; sweet pea; heath (I’.rica caniea), polyanthus, auricula 
{)rimula ; pansey ; blue hepatica; carnations. 

The flowei's olTnanyol' the above, as the carnation, sweet ]ica, 
fic. are verv feeble, l)ut still sufficient to show the renn’irkable 
mildness of the season, or rather the rcniurkable want of frost. 
We Inn c' hot as yet this’winter had snow on the ground, nor any 
frost beyond slight occasional morning hoar frosts. 1 have 
never seen the mercury below the freezing point. Wo Itave had 
a good deal <d'heavy rain, but still in this district scarcely our 
average quantity ; and from the long continued drought in the 
summer and autumn, I am inclined to think that more w'oiild be 
beneficial. ^Though,* during this month, we have had no very 
violent wind, yet we have had frequent windy weather, and it 
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has^blovvn much more Irom the* SE than usual. Wheat Kwks 
well, and, I think, all the operations of husbandry have been 
carried on without interruption. * 


I 


Jlonth, 

Hour. 

’Weather. 

Wind. 

Thcr. 

llarom. 

1892. ■ 

• 


■ 



, Jail. 1 

9 

Gloomy morning; hoarfrost; fair. 

SW 

.‘14° 

29-.5 


2 

Cloudy and wet. 

Stormy night. 

SE 

:n 

29-7 


10 < 

SE 

i .S.l 

£9-31 

o 

9 

filoomy ; /iluiwers of sleet. 

Gloomy and calm. 

— 

3:i 

29-5 


'i 

NW 

srt 

29*5 


1 

Calm and cloudy. 

— 

34 

29 6.t 


9 ■ 

Calm and ha/y. 

SW 

34 

290 

1 

t 

2 

Ditto and gloomy. 

1 

35 

29-5A 

: 

10 

Ditto and cloudy. 

i 

1 33 

29*4 


9 

Stormy and wet. 

1 1 

1 30 

295 

1 

2 

Ditto, with snow showers. 

' NK 

.‘17 

29-5 

! 

10 

Ditto. 

' _ 

1 .‘17 

29-S 

r>! 

9 

Hoar frost, with showers of snow. 

NW 

i ^4 

29-S 

\ 

•> 

Stormy, with snow. 

N 

.‘11 

‘2;i-S 


10 

Cahn and frosty. 

! N 

32 

.‘l(f(» 

Q 

9 

Hoar frost, with showers of snf»w. 

i NW i 

j .‘M 

30-<» 


2 

Calm and clear. 


.‘14 

30-0 


10 

Ch'udy, with slight snow showe.-s. 

S\V 1 

.•1‘^ 

29 9J 

r 

1 

9 

Glofmy, with, ^leet. 


; 3.} 

291)4 


y 

Ditto. 

NW j 

:i5 

2!)-5" 


10 

( 'aim and clear. 


‘4:1 


h 

9 

Gloomy. 

--- 1 

35 

30 0 

1 

o 

Cloiwly and windy. 

NW' i 

.')» 

:.io-o 

1 

10 

( floomy. 

_ 1 

40 

30-0 

•’! 

9 

Clear and pleasant. 

— 

37 

.‘ioo.t 

i 

o 

Ditto and windy. 

1 NW' 

.‘IS 

.‘1(>()‘ 

i 

10 

Cloudy and windy. 

I _ 

42 

29-9 

H'i 

• 9 

( 'loudy. 

' 

44 

29-S 

1 

y 

('aim and fine. 


' 4f» 

29-S 

I 

10 

Calm and j)k'asarit. 

i 

41 

29-S^. 


9 

M’iiuly, hut plea.saiit. 

1 ... 

' 40 

‘.9 0 


o 

Ditto and gh'omy 


40 

‘.;9<) 

i 

10 

Ditto, hut ple.'iM.nt. 

— 

•IS 

29 91 


9 

I'lcasai'.l. 


li> 

30 0 “ 

i 


Ditio, but wir.dy. 

1 

! 47 

3(1 0 

I 

10 

Windy ;uui elouciy. 

— 1 

1 4!) 

‘.;9-9 

l:i! 

9 

\'try windy- 

! — 

49 

29 9 

i 

2 ' 

Ditto and i loudy. 

; hW’ 

47 

298 

1 

10 1 

Ditto and clear. 

W-lIow aconite in flower. 

1 ! 

; j 

40 

1 

2U-S 

1 i; 

9 : 

Storujy, w'itli n1io»' crs. 

SW i 

1 

j .‘IS 

29-8 

i 

2 ; 

Clear, and windy. 

i M' 

1 42 

29-K 

• ! 

10 

Windy, witlt .showers. 

: 

, 38 1 

29-8 


9 

^*ery line. 

1 — 


29 ') 

, 

2 ! 

Cicnr and wiiuly. 

i 'V 

: 35 

29-9 

I 

10 

(.'lear and frosty. * 


32 

2-9 94 

IG 

9 ! 

Clear and fine. 

— 1 

i 

30-0' 


2 : 

Ditto. 

1 W ! 

i S,1 

30-0 

1 

10 1 

Ditto and frosty. 

1 — 

30 

3()-(X 

17! 

9 ' 

Calm and line. 

i — 

35 

29-9 

j 

1 

i 

Ditto. 

^V^ 

40 

29-9 

1 

10 

Ditto. 

1 — 

3.5 i 

29-9 

9 , 

Cloudy and windy. 

i 1 

' 1'^ ’ 

29-9 


2 ! 

Ditto. • 

i • SW 

43 

29-9 

i 

10 j 

Ditto and very windy. 

1 — ! 

; • 43 , 

.30-0 
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[July 

^onth. Hour. 

1822. 

Weather. 

Wind. 

Ther. 

Baroim 

Jan.19 

9 

Calm and pleasant. 

JL 

4.50 

3004 


2 

Very fine. 

SW 

45 

30-0 


10 

Olclbmy and windy. 

— 

48 

29'8 

20 

u 

Clear and windy. 


44 

29-8 


2 

Very fine. 

w 

45 

29-8 


10 

Calm and dear. 


42 

29-9 

^1 

9 

Clear and wintly. 


44 

.300 


g 

Very fine. 

w 

45 

30-0 

1 

10 

Calm and mild. * 

Snow-drops and crocuss in flower. 


44 

f 

300 

22; 

9 

Very fine. 


42 

.300 


2 

Ditto. 

SW 

47 

30-0 


10 

Calm and pleasant. 

:— 

44 

300 

23 

9 

Very line. 

— 

43 

29 9 


2 

Ditto. 

SW 

46 

29-8 


10 

(Jloomy. 

Birds, say thrushes, larks, robins, 

and hedge-sparrows, singing this 
evening as tliey do in April. 


46 

29-7 

24 

9 

C 'aim and 2 )Ieasant. 

— 

46 

29-6 


2 

Very fine. 

SW 

47 

29-6 


10 

Gloomy. 

We have in flower in the open air 

28 distinct kinds of shrubs and 
plants. 


45 

2964 

25 

9 

Windy and doudy. 

w 

44 

29-6 


2 

Ditto and dear. 

SW 

44 

29-6 


10 

Windy. 


39 

29*8 

26 

9 

Clear and windy. 

— 

.38 

29-9 


2 

Ditto. 

w 

39 

29-9 

27j 

10 

(ilooniy and cold. 

— 

35 

30-1 

9 

('‘aim and misty. 

— 

36 

30-1 

1 

2 

Ditto and wet. 

SW 

39 

30-0i 

1 

10 

Dark, windy, .and wet. 

— 

46 

300 

28' 

9 

Clear and windy. 

— 

45 

29-9 


2 

Ditto. 

s^v 

44 

29-8 


10 

Gloon'y. 

— 

46 

29-9 

29 

9 

('Icar and pleasant. 

— 

40 

29-9.4 


2 

Ditto. 

w 

43 

29-94 


10 

Calm and veryde.ar. 

—• 

35 

30*0 

SO 

9 

Clear and hoar fro.st. 

— 


30-04 


*>. 

Ditto and fine. 


1 

.30-0 


10 

(•loomy and windy. 

— 

j 

30 0 

31 

9 

Stormy night; windv n.orning. 

— 

41 

29-9 


2 

Clear and high wind. 

SW 

43 

29-8 


10 

Fine night; windy. 


42 

29-8 


In F/ou'ei '.—Chinn rotie, laurustinus, common furze, pansey, 
yellow aconite, wall flower, christmas rose, stocks, hopaticas of 
different colours, polyant.lius, auricula, primrose, gentianella, 
heaths, crocus, snow drops, pimpernel, dwarf rhododendron 
(rhododendron hirsutum), hellebore, and mespilus japonica. 
This month of January has been the mildest ever remembered, 
and certainly very favourable gardening and planting. We 
have had some very heavy gales of wind, and several slight 
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ft'osty nights, but nothing like snow storms, which are usual 
at this*season of tn« year. The crops, particularly that of wheats 
of the last autumn, have proved very productive in the north¬ 
eastern part of the kingdom at least, and of a good quality. 


Month. 

Hour. 

, Weather. 

* 

Wind. *1 

Thcr. 

1822. 





Fi’b. 1, 

9 

Pleasant morning. 

— 

4.5° 


2 

Clear and windy. 

SW 

46 


10 

Very stormy ijight. 

— 

47 

21 

9 

, 8tormy, witli rain. 

— 

48 


2 

Ditto. 

•SW , 

51 


10 

Ditto. 

— 

51 

3 

9 

Clear morning ; hoar frost. 

— 

35 



Ditto iind pleasant. 

SW 

42 


10 

Ditto and calm. 

— 

37 

4 

9 

Caliii and clear ; hoar frost. 

■ SW 

35 


2 

Clear. 

SW 

40 


10 

(iloomy, with showers. 

SE 

39 

h 

9 

Very tine. 

—. 

40 


2 

tVindy, with rain. 

SW 

39 1 


10 

Ditto and clear. * 

— 

35 

fi 


Clear and pleasant; hoar frost. 

— 

37 i 


*•> 

(dear and line. 

SW 

42 ! 


10 

(iloomj'' and windy. 


39 j 

7 

9 

M'ct niglit; gloomy morning. 

SE 

42 


2 

Cloudy and windy. 

SW 

47 ! 


10 

Calm and jdcasant. 

SW 

41 

s 

9 

Culm and hazy. 

NW 

41 


2 

V cry line and clc.-ir. 

VC 

42 


10 

Calm and clear. 

VC 

43 1 

9 

9 

(llooniy and windy. 

— 

41 


2 

Cloudy. 

SE 

42 


10, 

Calm and wet. 

— 

4.3 

10 

9 

(lloomy; calm; fair. 

— 

43 j 


*■> 

Cloudy and calm. 

s 

41 1 


10 

('aim an<l clear. 

— 

42 ' 

1 1 

9 

Calm and clear; hoar frost. 

— 

36 , 


«J 

( lear and fine. 

, SW 

4-1 


10 

Calm and clear. 


36 

12 

9 

Clear and hoar frost. 

— 

34 


2 

Clear and sunny. 

1 

42 


10 

(hdm and clear. 

! — 

36 

13 

9 

('aim and hazy; hoar frost. 


33 


2 

('aim and cloudy. 

SE 

lil 


10 

Calm ; hazy and wet. 

, - 

38 

] 1 

9 

Pleasant day. 

— 

39 


2 

^'^erv line. 

SE 



10 

(il4)onry and windy. 


42 

15 

• 9 

('aim and pleasant. 


45 


2 

Clear and sunny. 

S^\" 

40 


10 

(jlooniy. 


41 



Alignoncttc in flower. 



16 

9 

Clear and fine morning. 

w 

37 • 


2 

Clontly. 

SW 

42 


10 

Wet evening; starlight, but windy 

SW 

49 



night. 




Barom. 


29-7 
29 6 
29-.‘«4 

29*1 

29-0 
28 6 
29 1 
29-2 
29'.‘) 
29-4^ 
29 4 
29-2 

28- 9 
28-8 

29- 5 
29-8 
29-8 
29-5i 
29-4 
29-4 
29 5 
29-3 
29-5 
29-4S 
29-.5 
29-44 
29-5 
29-f4 
29-5 
29 .5 
29-7 

29- 7 
29 7^ 
.SO-O 

30- 0 
30-0 
29 9i 
29-8^ 
29 8 
29-8 
29-8 
29-7 
29-74 
29-8 
29-8 


29-9 
29-9 
29 84 
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Month. 

Hour. 1 

Weather. 1 

1 

Wind. 

1 Ther. 

Barom. 

1822. 






Feb. n 

9 ; 

Mild and pleasant. 

SW 

50® 

.80-0 


2 

Very fine day. 

W 

54 

29*9 


10 1 

ISloomy night; windy. 

w 

48 

29-94 


9 

Windy, but pleasant. 

SW 

: 48 

29-9 

1 

2 

Ditto, with showers. 

w 

47 

29*9 

1 

10 1 

Calm and starlight. 

w 

48 

30-1 

19| 

9 

Cloudy. ' 

SW 

42 

30-J 

\ 

2 

Ditto and windy. 1 

w 

47 

30 0 

1 

10 

Ditto and calm. ’ ! 

w 

I 46 

29-9 

20' 

9 ! 

Gloomy and wet. 1 

— 

■ 44 

29-5 


2 i 

Clear and windy. ! 

w 

44 

29 5 


10 ! 

Calm and clear. ; 

— 

44 

29-7 

21, 

9 

( Icar and sunny. ' 


44 

29 9 

1 

1 

2 1 

! Calm and sunny. 

AV 

45 

29-9 

1 

1 

10 ! 

1 Calm and cloudy. ' 

— 

42 

30-1 

22; 

9 

Pleasant, but windy. 

AA" 

4.3 

29-9 

1 

2 

; Ditto. j 

W 

45 

29-9 

j 

10 

Windy, with showers. j 

SW 

40 i 

£9-7 

23' 

9 

Clear, with hoar frost. 


40 

29-9;’ 


2 

Clear and wviidy. 

SAV 


29-8 

1 

10 

AVindy and starlight. 

— 

! 45 

29-7 

S4i 

y 

Cloudy, with slight showers. 

— 

48 

29-.5j 

I 

o 

Ditto and windy. 

, SAY 

52 

29-.5 

i 

10 

Ditto very windy. 


52 

29-fi^ 

25 

9 

Windy, hut mild. 

— 

i 51 

29-8 


2 

Ditto and clear. 

SW 

54 

29-7. 

1 

10 

Cloudy and windy. 


57 1 

29-7 

28 

9 

Gloomy, witli showers. 

i — 

47 1 

! 2!)-7 


o 

Clear and hne. 

SW 

47 i 

29-7 

1 

1 10 

Ditto and windy. 

— 

39 

29-8. 

27 

9 

(,'lcai: and sunny. 

1 

.37 

:JU-li 


2 

Smmv and (ine. 

i 

1 44 



10 

Calm Sind clear. 


! 

: 30-.‘{ 

28 

! 9 

Clear and fine. 

AV 

1 40 

j 30-.‘i 


1 

Clear and .sunny. 

SW 

i 

1 30-3 


10 

Calm Sind clear. 

: SW 

.> 1 

> 30-2 


In Floiver. —Caucus, snowdrop, hepatica, aconite, violet,, wall 
ilower, heath, uif;zerion, anemone,’ stock, pansey, polyanthu.s, 
primrose, auricula, primula ocutianella, doj»'-tooth, violet, Christ¬ 
mas rose, jiimperncl, carnation. The month ol' February has 
this year been lemarkahle tor its mildness. We have had no 
frost beyond occasional hoar frosts in the morninf;, and althouu'ii 
there have been some violent ^'ales of wind, and one or two 
heavy falls <»frain; uj)on the whole, all the operations of huslran- 
dry and gardening h.ave been carried on without interrujjtion, 
and in tin; must favourable manner. At the same time, tlie 
frosty mornings have given a salutary check to vegetation, and 
prevented that premature e.xpansion of leaves»and fiowers which 
too often ends in the luin of our crops of fruit, particularly of 
apples and pears. 
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Article III, 

^7/ abstracted SfatcMent of the Weatber during the Twenfi/ Years 
from 1772 to 17*92, kept at the Imperial Academp of Sciences 
in St. Petersbnrgh; to which is added the Two Years 1818 ami 
3819; both copied from the Russian Yearlp Calendar. By 
Mr. Longmire. 

Account of file Weather at St. Petersbnrgh from the Year 1772 
to 1792, both included, in the Old Stile. 

Barometrical Observations. 

English inches. 

1. Greatest height during these 20 years oc¬ 


curred on Nov. 23, 1774 . 31*15 

Least height in 1784 . 28*5(> 

• « 

Difference. 2'59 

2. Mean of the greatest yearly height taken on 

the 20 years. 30*841 * 

Mean of the least height.28*813 

Difference. 2*028 

General mean height.29*914 


In general, the barometer fluctuates the most; and, therefore, 
is at tlic highest and lowest points in December; but the mean 
height w as at the upper extreme in May, and at the lower in July. 

Therrnometrical Observations. 

The account is given in the scales of Reaumur and De Lisle. 
I have reduced the numbers to Fahrenheit’s scale, and annexed 
them to the others. 


I. The greatest cold on the 4 th of Feb. 1772. 
The greatest heat on the 7th of July, ITS8 

The dift'erence. 


■2. The mean of the greatest cold for the 20 years 
The mean of the greatest heat... 


, a *2 

■ 2 ;3 

■ i £ 

' —38P 208-0 

! 92 1000 

• 

£ 

S3 

ea 

Q* 

ei 

_‘lO !• 

26; 

' 130 

1080 

66^ 

i 

j -2.3 

195-6 

-24; 

1 85 

106-6 

2Sr; 

408 

89 

4S>. 


The difference 
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I 

3. a. 
b. 

. c. 

4 . a. 

b. 

c. 


I « 


Mean temperature in the mornings and evenings.!. 

The same during the summer, or from May till October. 

.The same during the winter, or from November till April.... 

Mean temperature at two o’ch»ck after mid-day. 

Tlic same during the six summer months.•. 

The same during the six winter months.!. 


c 

Pm 

-3 

;3 

a 

s 

ss 

a> 

pej 

33h 149-7 

— 

49 

JS6-0 

H 

20 

160-5 

- 65 

43i 

141-0 


61 

126-0 

iH 

27 , 

154-8 

- 2* 


In general, January was the coldest, and July the. hottest 
month. 

I'hc first frost was always between the 8th of Sept, and the 
9th of Oct.; but iii general about the ‘27th of Sept.; and the last 
frost always between the 1st of April and the 12th of May, hut 
mostly in April. 

Each year had about 112 complete winter days, 59 Iiarvesl 
and spring days, with frost in the night, and 194 summer days. 

The ice in the Neva River at St. Petersburgh was hrokcu up 
sometimes on the 22d of March, generally on the 1st of April, 
and never after the 31st of this mouth- This river was never 
frozen again before the IGUi of October, mostly on the 14th of 
November, and never later than the 12tli of December. The 
river was navigable generally 218 days, and covered with ice 147 
days. 

Each year had, for the most part, G9 perfectly calm days, IGG 
-days of strong wind, 103 windy, and 27 very stormy days. Tlie 
west wind prevailed the most, and the south wind the least. 
January was the most stormy, and had westerly winds, and July 
was the calmest month. The north wind reigned in April, tiie 
east in July, the south in November, and the rest in August. 

Kach year had 91 fair days, 118 c.omplctely dull, 156 partly 
cloudy days, 106 rainy, 73 showery, 43 foggy, and4 times hail; 
13 to 14 times tliunder, and 21 northern lights. In the year 
1.786, it thundered 18 times ; in 1790 only 6 times : these are 
the extremes in 20 years. 

The year 1774 had the most thunder and northern lights, the 
thunder having been heard 17 times, and the Jiorthern lights, 
seen 48 times. It is remarkable that the northern lights have 
decreased since 1782, as from that year to 1786, they were seen 
110 times^ and only 39 limes from 1787 to 1791, 

The most serene months were April and June, next to them 
March, May, and July; November, December, and January, 
were the dullest months ; August was the most cloudy and 
variable, and next to it, the months July, May, and September. 
The greatest fogs arc in February, and the most rain in July, 
August, and September; the most snow falls in December. It 
hails the most in May; in September, somewhat less, but never 
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in January and February ; in December, only twice in 20 years ; 
in March and November, four times ; and in June, five times. . 

The northern lights abounded in September and March, an3 
July had the most thunder ; the former having been seen four 
times each month, and the latter heard four or five times. Dur¬ 
ing 20 years, it thundered three times in June and August; 
June and July had no northern lights, and December, January, 
tind September, had no thunder. In November, it thundered 
only once ; in April it occurred five times, in October three, and 
in November, two thunder storms. 


Utatemcnt of Lite Weather for the Years 1818 and 1819. 
Jjaromctrkal Observations. 


, 1818. I 1819. 

■ ' '■■■ '-l-T-. ^ ^ ^ 

Eng. in. Eng. in, 

I. a. The greatest height wa.s in 1818 on Oct. and in 1819 on I 

Feb y5... 80 88 .'1^32 

Tlie least height on .Jan. 4, in 1818; and on Nov. 26, in 

1819 . 28-28 28-86 

h. The tlifierence. 2-60 2‘46 

The mean height. 29'58 30-09 

r. Tlic mean height tVoni three observations every day in the year 30-17 30-09 


Days. Day.s. ' 

iJ. ThetJiercury stood higher than 29-86 English inches during .23.3 281 


'rhernia Dieter. 


J. 


2 . 


a. (Greatest cold by Fahrenlicit 

The greatest cold in 1818 was on Feb. 17, and in 1819, on Dec. 

17, below zero. 

i/. Greatest heat on .July 9, and on JMay 27, in the respective years. 


«. There were days in which the temperature was below the freezing 

point in the mornings and evenings. *■ . . 

b. In tl»e above days, diere were, in which the temperature was 

30'^ below zero.*.. 

80^ to 18° below zero... 

18° to 6-’ ditto. 

6° below to 8° above zero. 

8° to 20° ditto. 

20° to 32° ditto.. 


1818. 

1819. 

12-66 

34 

880 

90 

100 66 

124 

Days. 

Days. 

150 

174 

MM, 

2 

— 

3 

4 

9 

6 

3& 

20 

41 

112 

84 



150 

m 


•« ri 
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1818. 1810. 


3. 


a. There were days in which the temperature rose higher than the 

freezing point in the warmest part of the day.| 

jb. Of these days, thne were, in which the temperature was 80°... .i 

Between 80° and 67°.'..... 

67° and 55^. 

65° and 43°. 

43° and SS®. 


a. The mean temperature in the mornings and evenings from the 1st 

of November to the 1st of the same month each year. 

b. And the mean temperature at mid-day. 

c. But the mean temperature, from observations three times a day, 

taken soon after mid-day, was. 

The same for the mornings and evenings. 

d. General mean temperature, from three observations each day.... 
a. Last frost in the first part of the year was on May 18, 1818, and 

April «8, 1819. , 

First frost in the latter part of the year was on Sept. 13, 1818, and 
Oct. 16, 1819. 


Days. Days. 


273 

229 

15 

15 

38 

46 

64 

68 

6.1 

48 

93 

52 

273 

229 


20° 

24 

60 

61 

45 

39 

37 

27 

40 

35 


W Wind blew ; very stormy or hurricanes. 

Very windy... 

Windy. . 

Moderately windy.... 

Calm. 

e. North wind prevailed. 

East. 

South... 

West . 

North-east. 

South-east.. 

South-west.'.. .. 

Nortli-west. 

d. Perfectly clear days. 

Partly clear and partly cloudy...•. 

Overcast. 

There were in the above, misty days.'. 

It. It. Rain fell during. 

Snow. 

Hail, times. 

b. First snow was on Oct. 14, 1818, and Oct. 17, 1819. 
JiUSt snow was on May 5, 1818, and May 10, 1819. 

c. The water continued frozen. 

The summer had. 


d. The rain, h^il, and snow, were equal to a column of water of.... 
The proportion of water yielded, from rain to that from snow, wasi 


7. a. Thunder was heard.... 

First thunder occurred'on April 15, 1-818, and April 6, 1819. 
lAst ^ndet*was on the Se pt. I , 1818, and Sept. 18,1819. 


Days. 

14 

Days. 

17 

25 

76 

60 

251 

[ 218 

15 

54 

27 


51 


.34 


124 


.36 


24 


32 


22 


72 


153 


140 


218 


88 

68 

77 

89 

27 

6 

259 

228 

118 

169 

Eng. 

inches. 

Eng. 

inches. 

12-84 

16-96 

5 to 2 

4 to 3 

Times. 

Timea. 

12 

16 
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• • 

1818. 1819. 


iTimes. Times. 

b. Rainbows were sccfl. 3 7 

Circular round the sun occurred. 7 9 

Circular round the moon.•. 5 IS 

Northern lights were seen. d 12 


8. «. The river Neva v/as frozen on Nov. 15, ISIS, and Oct. 27, ISIS). 
• The ice was hrokeri up on April 17, 1^18, and April 9, 1H19. 


Auticle IV. 

()}/ the Crijs^faliine Form of l^iaspnrc. By W. Phillips, FL8. &c. 

(To the Bditor t>f the of' J^hilosoji/n/.) 

In the A/inn/s (f Phllosnjtfn/ for the jsreseiit month there is a 
eominmiication on tlie siil*ject of that rare mineral diaspore. ^Iii 
the e/abinet of my friend, S. L. Kent, is another specimen consi- 
tlerably reSvMublino; that which is in the possession of G. B. 
>Suvverby, but ofatnorc hiohly ci'ystulline structure. 

The results obtained by subjectinj^ the latter to the blowpi|)e 
by .1. G. Children, Fsq. tend to show that it docs not difter 
essentially in character I'rom tlie diaspore of Le Lievre ; and 
havino' been permitted to examine the sjjecimen in the posses¬ 
sion of S. li. Kent, which lie bouf^ht many years ago at a sale 
of foreign minerals, without either a name or locality, 1 am satis¬ 
fied that it also is a (rue diaspore. 

1 succeeded in detaching porlions of several fragments of 
crystals, and one very minute and nearly perfect crystal, suffi¬ 
ciently brilliant lor the use of the reflective goniometer. 

This crystal is a doubly oblique ])rism, of which tlie form and 
measurements are sliown in PI. Xlll. fig. 11. 


M 

on 

T. 

. GfF 

0' 

P 

on 

M. 

. 108 

30 

• P 

on 

T .. 

. 101 

20 


The plane o, though perfectly defined, is not brillig,nt enougli 
for the use of the rellective goniometer, nor are thiTe extremely 
minute planes in connexion with it at the lower solid angle of the 
prism. 

I possess a very small fragment of Le Lievre’s diaspore, on 
which the plane P of the preceding figure is very bright, and on. 
which there is a cleavage parallel^ to the plane M, and hence I 
have been enabled to procure the measurement by 4he reflective 
New Series, vol. iv. c 
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goniometer of 61° 40', which is so near to the complement of P 
on M (108° 30') that it is impossible to doubt its being P on M 
'^'return over the edge X. Nor can a reasonable doubt exist that 
the two specimens are identical, though diffei'ing somewhat in 
appearance. They afford similar results on the aoplication of 
heat. W. Philups. 


Article V. 

t 

On the Differences in the Annual Slalements of the Qua?ilili/ of 
Bain falling in adjacent Places. By H. Boase, Esq. Treasurer 
of the Royal Cornwall Geological Society. 

(To the Editor of the Annals if Philosophy.) 

SIR, CicologicalSoiiel^y Penzance, June 1,1822. 

Youii intelligent correspondent Mr. Hanson, noticed (^Annals 
for May, p. 372), that “ the diderences in the annual statements 
of rain from places near together are singular, and certainly 
require an attentive inquiry.” The tables published from time 
to time, and periodically, in the Annals oj Philosophy, exhibit 
still greater “ diflerences ” than those stated by Mr. Hanson; 
and it was in consequence of remarking such anomalies that the 
resident oflicers of the Cornwall Geological Society instituted, 
above 12 months ago, a course of careful observations, with a 
view to an explanation of this phenomenon. 

Suspecting that a part, if not a great part, of the differences 
arose from the disparity of gauges <n- measures, our first care was 
to be accurate in that respect. Eig. 8 (Plate XIII), will show 
better than a mere verbal description, the form of the instruments 
w'e adopted. The upper rim, a, is of copper, one inch wide; 
the basin or funnel, b, is of pewter, two inches deep ; the outer 
^neck or cylinder, c, is of the same material, as is also the pipe, 

d. This cylinder should so fit the neck of the bottle or receivev, 

e, as to ke<q) the funnel quite steady ; and the pipe has a very 
small orifice at its lower end, and is covered by a perforated lid 
at top, in order to prevent, as much as possible, evapoi’^atioru 
The diameter of the copper rim is exactly six inches, and cor¬ 
rectly turned in a lathe and perfectly circular. All this any 
expert brazier can accurately execute, and for the cost of 4s. or 
hs. A common bottle does well for the receiver, but it should 
be of the capacity of not less than three pints wine measure, for 
a gauge of six inches diameter. 

No less care is requisitedn having a measure accurately gra¬ 
duated. A cylindrical glass jar or gas receiver, f, is very con¬ 
venient, and easily obtained, dn a guage of six inches diameter 
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one inch deep of rain is «qual to 28*274 cubic inches (nearly one 
piiiC wine measure), and in weight at the temperature of tiO° tQ 
7189* 1850 grains ; consequently 4 inch = 1784*7902 or 1784-^ 
grains nearly. Ix't, therefore, the glass jar be exactly balanced 
in good scales, and then filled witli rain or disiillcd water to 
thcTperfect equipoise of 1784|- grains, marking the height on 
the side of the measure, which will !;e the indication of *'25 or 
inch of rain in the guage. Were the cylinder of equal diameter 
tliroughout, it would only remain to divide the space so marked 
off into 25 equal j)ai ts ; but as these glasses art; seldom ejuite 
uniform, it*is necessary to clieck the measure by weight to every 
*05 of an inch, wliichis easily done by w'eighing with 1427 a grs. 
for *20, with 1070^ for *15, with 714 for *10, and witli 857 grs. 
ibr *05 of an inch, marking these divisions sevt;ially and accu¬ 
rately on the side of the measure, and then dividing’ each into 
live equal parts, observing to allow in the lowest for the bulb 
usually found at the bottom. Thus the measure will be gra¬ 
duated to the hundredths of an inch, add if it be about 11 inch 
ill diameter, the spaces will be large rtiough to halve, so that the 
register may he conveniently kept in three places of decimals; 
thus instead of *10', set down *105, being' so many thousandths 
of an incii. If there is any difficulty to cut the glass, the gradfla- 
lion may be marked w ith a pen on a slip of paper pasted on the 
side of the measure, observing that it should be quite dry before 
the operation takt'.s place. 

It is tlius easy to provide an accurate pluviameter ; but to find 
a suitable situation for fixing' it “ at a sufficient distance 
from treys, buildings, or any object that might obstruct ” the 
free current of the wind, is a matter of great difficulty, and of the 
greatest inqjortanco. For this reason, the tops-of the highest 
buildings have been lieretofore selected. There is, however, 
cause to suspect that they are the inosl ineligible. In the lepoi'ts 
from Kinfaun’s Castle, the upper is made to indicate more rain 
than the lower guago. Tliis is contrary to all similar observa¬ 
tions, and to tlio nature of things. The error must, therefore, be 
in the different capacity or situation of the instruments used. 
To this phenomenon, which has excited so much speculation, 
our observations have been particularly directed. Three guages 
and measures, exactly alike in form and si'ze, have been used. 
The first was already fixed on the top of our Museum (from this 
our annual reports are drawn), higher than the level of the adja¬ 
cent chimney stacks, and consequently Tree from lateral obstruc¬ 
tions. The house is open in front, joined on each side to others, 
and its back towards tlie continuous buildings of the to*ivn. The 
guage is 45 feet above the surface of the ground, and 143 above 
the level of the sea. The two other guages are fixed at the level 
of the groundj each in a g-arden, and at a distance of about 60 
yards from any building or higli, trees, being in respect of all 
circumstances, that seem to affect the fall of rain,•s/wiYwr each 

c 2 
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to the other. The first of tlie^e two, ov No. 2 , is 150 yards dis- 
i,ant from the Museum, and DO feet above the sea. No.“3 is 
'about 600 yards from both the former, and 70 feet above the 
level of the sea. In these two, viz. No. 2 arid No. 3, the quan¬ 
tity of rain was on the whole equal, only varying occasionally 
in a srual) degree above or below each other; but the difierence 
between them and No. 1 is very great, viz. above 3 to 2, the 
result of 12 months beijig, in No. 1,30*47.0 inches : and in No. 2 
and No. 3,40*030 iuebes. 

The ratio varied considerablv in several months, as for 

y 7 

iiistauco, tlic total of 



No. 2 and .'i. 

No. 1. 



Aug. 1821, w'as 

in. 4*470 .... 

4*000 being nearb 

f as 9 to 

8 

Seplembci*. ... 

. .. 4*620 .... 

3*190 

9 

6 

October. 

. .. 6*770 _ 

3*560 

11 

7 

November . .. . 

. . . 6* 170 .... 

3*1 10 

10 

0 

December . . . . 

. .. 9*.Ij00 _ 

0*480 

19 

13 


These months were unu.sually wet, and the three last remarkably 
stormy. 

* Having observed that the difference between tlie first and the 
other giiuges varied with tlio more or less wand, its velocity has 
been registered from observation ; but not having sm accurate 
anemometer, we cannot yet offer any certain conclusion further 
than this, that the difference in the quantity of rain rec.eived in 
a guage jdaced on the top of a building and one at a level with 
the surface of the ground, is, for some reason or olhc’*, propor¬ 
tioned to the reloeiti/ oj' the. irind; and that the average excess 
of the lower guage is much greater than'can be attributed to any 
or all the causes hitherto assigned, i'or admitting all that can 
be <iue to the difierence of the sine, of the angle of inclination at 
which the falling drops may reach the earth ; and also ‘all that 
could accrue from a continued condensation of aqueous vapour 
betw'ecn the altitude of the upper guage and the surface of the 
ground, yet the aggregate of both w ould, in an elevation of only 
46 feet, be trivial, in comparison of the enormous difference 
found every month, and on the average of the whole ye-ar. 

The facts obtained do not yet, peihaps, warrant the positive 
conclusion, and w*e, therefor(‘, offer it only as a conjecture that 
the aforesaid difference is owing ehiefip to the vdiirl or eddi/ 
occasioned by the recoil of the gusts of wind striking on the 
sides of tlia building—an effect very visible in the disturbance 
of smoke issuing from chimneys during a high wind. 

JSiuce the discovery of the self-registering thermometer, and 
the consequent notation of the daily maximum and minimum of 
temperature, it has been found that the annual mean heat of the 
north and south of <^reat Britein is much more equal than was 
supposed ; and it seems probable that the annual mean of the 
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fall of rain will be I'onnd to diifer mnch loss than hitherto 
recorded. Nothin^' ’ivill contribulo voarii to ascertain the factv 
than an uniforniity of o'uujros, as well in situation^ as size and 
shape. It is desiralde that in all cast;s tiiere should be a ^'aage on 
the level of the surrace <;t‘ llie grontid. pit must be prepared 
just Cl i, I f: d to the bottle in which it may so stand that tlie ed^c 
of the funnel shall be hut liulf an inch above the snvface, and 
care .aken that (he rim of tlio basiii be duly horizonlal. if any 
obstacle to the free course ofthe Avind occurs within lOO or 
yards of tlni'. aiaj^e, its height, breadth, and direciitm, should be 
noticed; and in respect oft hose pdaced on the t'lps (d’hmldings, 
the length of jiipc between the funnel and r<“C(uver, and whefher 
Avit.hiii or vvitliout tlie house, should be numtii'iied ; as well as the 
height (.'f flic g’uage above the ground, and a!)oVv^ tlie level of the 
st;a. Tt is also desirable that lh<.; baronu'trical tables sliould la; 
alvvavs reduced to the temperature of (»r, if not, that the 

omission should lie stated; and the thennometrical tables whicli 
give the true nta.iij/iani and ininimi.'ni ^C avery 24 boms are })re- 
ferable to the; observations ol'liye'd periods, which very often fad 
to show cither. 

I am, Sir, your most obedient servant, 

H.Boase. 


Article VI. 

On Rinriing the Sines of the Sum and Di/ferenecofTrro Airs. 

By Mr. .James Adams. 

(To the Editor of the Annals af Philoseqihy.) 

•''IH, Stoncftoime, tuar Phfuioiifh, Jitiu: ISi'^. 

Tr liavuig occurred to me that by making a small alteration in 
tlie methods given by ?\lr. Leslie in his Geometry, and iiy Mr. 
Woodiuaisc in his Triiionomotry, tin; demonstrations ofthe two 
fundamental forrnuke for comiKuind arcs may be rendered still 
more simple than those iisuaHy given, I will tliank you to 
insert tlie following in the Annals of PhiloHophi/y when con- 
venieiiT. 1 am. Sir, your most obedient servant, 

James Adams. 


To find the Sine of the Sum of two Airs. 

Let the quadrilaterals A B D E be inscribed in a circle and 
semicircle, whose centres are C, and diameters A E, the dia¬ 
gonals of which being A E, BD, in fig. 9 (PI. XHl), and 
A B, D E, in fig. 10. Bisect the arcs E‘B, ED,^B D, in the 
Jpoints tf r, iv; and draw the radii Ct, (J /•, andCie, which will 
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(3 and 30.3 . e . ) bisect at right angles the chords E B, E D, 
,B D, in the points v, w; then will (31 . 3 . e ,) the tsiangle 
A BE be similar to C m E, and the triangle A D E similar to 
C u E ; therefore (4.6‘ . e .) A B is the doul^le of C »/, and A D 
the double of C v. 

We then have in fig. 10, by Prop. D, Simeon’s Euclid, 

A B X D E + A D X B E = A E x B D.(a) 

Or, 

2 C /// X 2 E ?; + 2 C ?; x 2 E ^/^ = 2 x 2 13 // (radius unity.) 
Or, 

C m + E u + C t? X E m = 15 7f = B //. 


Tlierefore, 

cos. E t sin. E /’ + cos. E r sin. E t 
(E r+lLt). 


= sin. B w? = sin. r t = sin. 


To fnul (he Sine of the l^ifj'erence of two Arcs. 


We have in fig. 2, by Prop. D, ibid. 

A D x^ 13 E -}- A E X B D = A B X D E. 

Therefore, 

A B X D E - A D X B E = A E X B 1). 
Erom whence, see equation (u), we have 
COS. E^ sin. Er — cos. E r sin. E t. — sin. B /y = sin. r l 


sin. 




(Eir - E /). 

If from A and tlie extremities of tlie diameters A E3, the 
perpendiculars A x, 13 .s-, be drawn to the chords 15 J), we shall, 
by a method equally as simple as the preceding, be able to find 
the cosines of the sum and dilfercnce of two arcs. 

E\)r by Prop. (3. 0, Simsoa's Euclid, we have the following 
equations; viz. A 15 x A D = A a x A E, and 13 .s x A ’ 

E 15 x E D in both the fioures, from wheucaj we get 
AB X AD - E15 X ED = A13 (Ax-V.s) = 2 ('u x A 13, fig. 1 
AB X A D + E15 X EID = A13 {Ax + 13s) = 2( b/ x A13, fig. 2 

0 *'> 

2 C ni X 2 C — 2 E3 1x2 13 v —2x2 C n (radius unity). 

Or, 

C m X C V — E t X Ej V — C ii. 


. {b) 
• (0 


Therefore, 

cos. 13 I cos. E ?• — sin. E t sin. K r = cos. B w — cos. r I — 
cos. (13 r + E t), by equation {b). 

In like manner, we have 

cos. E t cos. 13 r + sin. E t sin. 13 r — cos. B w = cos. r t =: 
cos. (I3r 4 E3 f), by equation (c). 

The arcs E B and E D, as well as their halves E f and E r, 
are supposed to be of the same magnitude iii both the figures. 

From the foregoing, wc readily obtain the following equations; 
viz. sin. (A 4 A) s= siu, 2 A = sin. A cos. A 4- sin. A cos. 
A = 2 sin. A cos. A . cos. (A + A) = cos. 2 A = cos.'-' A 
•— siii.^ A . ..'.(f/) 
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8in.,(A — .V A) = sin. i*A ~ sin. A cos. A sin. ^ A* cos. 

A... 

cos.* (A — 4-A) = cos. i A a= cos. A cos.i A + sin.i A.(/) 

From equation ^e) we have sin. A (1 + cos. A) = sin. A 

cos. A A; therefore, cot. A — —From equation (/) 


we have cos. J- A (1 —cos. A) = sin. A sin -i A ; therefore, tan. 
.f, A = 5 adding and subtracting the two last equa¬ 


tions, we oj'^^aiu tan. A + cot. J- A = 2 coscc. A ; and cot. 

\ __ tan. ’ A =s 2 cot. A. From whence cosec. A = cot. ^ 

A — cot. A = tan. 4- A + cot. A ; and f.. ^ == sec. 

^ ^ cot. i A — tan. ^ A 


A 


m* 


cot. A + tan. A 


Wo also have by the common property of sines and cosines 
cos.- A + sin.- -1- A = 1, and l)y equation (t/) cos.- A — sinJ* 
A — cos. A ; by adding and subUacting the two last equa¬ 


tions, we have sin. A = 


x/ 


I + cos. A 



A 

y 


and 


cos. 


A = 


Article VII. 


On lltc. Use of Tim'lure and lirazil iVood in dis/inguis/nno; Seve¬ 
rn/. Acid-i, and on a new \ e/Joic Colour obtainedfrom it. l3y M.. 
P. A. do Bonsdorlf.*' 


It is v. ell known that Bra/ll wood, when treated with an alka¬ 
line solution, yields a very line violet colour. It is on account 
of this property that the timiturc of lha/.il wood, or paper 
coloured by it, is used in chemistry as a very delicate test of the 
alkalics. j- Besides this property, it possesses another which 
may prove interesting to the chemist; it may be seen by the 
experiments which 1 had occasion to make on this substance, 
ami which are the subject of this memoir, that Brazil wood 
paper may be employed not merely as a delicate test of the 
presence of acids in general, but as a^iertain meaui^ of detect¬ 
ing several acids, and distinguishing them from eacji other. 

With respect to the action of acids upon the red colour of 
Brazil wood paper, it is to be observed; first, that a concentrated 


• From the Annalcs de Chiitiie et dj Pliyslquc. 

+ The chemists of France and En^lan«i prefer reddened ^lilmus or turmeric paper t» 
detect an excess of alkali; but these reagent^, and especially the latter, c.annot be com¬ 
pared as to sensibility with Brazil wood paper. 
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acid produce:^ an alteration of colour, \Wiich is sometimes sippiilar 
Jn various acids, but which is most commonly different from that 
produced by the acid diluted with water; secondly, different 
acids produce their effects in different time^’; and thirdly, the 
colour produced by the action of different acids is more or less 
durable, and it underp;oes changes in a shorter or longer time. 
It is with respect to these variations that w'c now propose to 
consider the acids; and to give the reader an opportunity ctf 
judging by comparison, we sliall successively enumerate the 
most common acids, and even those which do not possess a very 
marked action. 

Concentrated sulphuric acid, or when inix(;d v/ith three parts 
of water, immediately gives a bright rose colour to Brazil w'ood 
paper, whicli, by attracting moisture from the air, becomes 
oranoe-colomed. When diluted with rather more water, the 
acid produces a colour which has a shade of yellow; and with 
20 or 30 ])arts of water, it gives in one minute a yellow, or rather 
a yellowish colour, which very soon fades. 

Nitric and muriatic acids act nearly in the same way as sul¬ 
phuric acid, excepting that the yellow colour produced by these 
acids, when diluted with w ater, is ])aler; the rose colour pro¬ 
duced by the concentrated nitric acid soon becomes yellow' and 
greyish, and that produced by muriatic acid still sooner becomes 
of a dirty grey colour. The action of the three acids men¬ 
tioned diners but little ; but it may be cmploye<l to distinguish 
to a certain extent the degree of concentratioii of these acids. 

Sulphurous acid gas bleaches the moistenetl paper pcrfeclly. 

Hydriodic acid, when concentrated, gives a rose colour, which 
gradually becomes yellow on the edges, and in a few days 
entirely yellow. When diluted with water, it gives a (inc yellow 
colour ill half a minute, which soon begins to fade; in a few 
hours, it becomes less evident, and is- rather red than yellow. 

Iodic acid immediately gives a pale dirty yellow colour, which 
remains unchanged. 

Concentrated fluoric acid, wdicther pure or combined with 
silica, gives a bright red colour; when dilated, it acts in a very 
marked manner; it immediately becomes a fine lemon yellow' 
colour, wliich disappears in the space of a minute, and soon 
leaves a greenish grey colour, w'hich, by transmitted light, 
appears of an olive-green. When the fluoric acid is used m the 
gaseous state, it is sufficient to subject the moistened Brazil 
wood paper to its action for a few seconds. The paper is then 
stained a bright yellowg which disappears in the manner 
already mentioned. This also takes place with other volatile 
acids. 

Fluoboric acid acts in the same way as the fluoric. 

Boracic acid has no immediate action, but the colour of the 
paper soon becomes pale, and » eventually of a reddish-white 
colour. If the boracic acid contains any trace of sulphuric acid. 



1822.] tn ^istingofsInNg several Acids, S^c. , 25 

yj^hich is always the case when it is not purified by repeated 
crystallization, it immediately occasions a very distinct yellowish 
colo*ir, which sooi^ disappears. The boracic acid of the Isle of 
Volcano acts veiy distinctly like pure boracic acid. 

Concentrated phosphoric acid gives a rose colour, by absorb¬ 
ing moisture from the air, it is slowly changed to orange colour. 
The acid, when diluted with 10 to 30 parts of water, gives in 
Kilf a minute a very fine j’cllow colour, which remains witlnmt 
any alteration. 

Phosphate acid cannot bo distinguished by its action from 
phosphoric acid. 

Concentrated phosphorous acid gives a rose colour, which 
heconies of a yellow colour sooner than either of the last men¬ 
tioned acids, and it resembles the colour jiroducod by those 
acids when diluted. Dilute phosphatic (phosphorous 0 acid 
gives a fine yellow colour, which soon becomes pale. 

Concentrated hypophosphorous acid gives also a red colour,, 
wbiedi becomes gradually pale-yellow, and eventually almost 
colourless; when diluted with water it gives at first a yellow 
colmir iH'arlv as fine as that of the tliree last named acids, but it 
soon disappears, and there remains an indistinct colour, whic4i 
is neither red nor yellow. 

Concentrattid arsenic acid produces a rose colour which 
remains for a long time. Diluted with 10 to 30 parts of water, it 
gi’cs in one minulo a very fine yellow colour, but in a few 
minutes, it fades, and becomes and remains pale-yellow. 

Arsenious acid has no marked action. 

Concenfrated acetic acid gives a dull-yellow' colour directly, 
which disappears immediately, and is succeeded by a pale- 
violet colour, which, by transmitted light, is of a very deep 
reddish-violet colour. Diluted with more or less water, it gives 
at first a ycllowisli colour, and afterwards, both by transmitted 
and redected light, a reddish-violet colour. It is to be observed 
ibat llie reddisli-violct colour does not become very evident for 
half, or sometimes one hour, and after some hours have elapsed, 
file tint is still stronger; it tlien heeennes almost as deep as the 
colour ])ioduccd liy tlic alkalies, if the acetic acid is not pure ; 
if, for example, it contains sulpliurous or sulphuric acid, which 
sometin\,es occur in acetic acid as usually prepared, their presence 
is easily delected by Brazil wood paper. Sulphurous acid destroys 
the action of acetic acid, or renders itextBcmcly weak, according 
to the quantity which it contains, and sulpliuric acid pauses th 
acetic acid to give a yellowish colour, instead of the reddish 
violet. By this method, very small quantities of sulphuric acid 
may be discovered; acetic acid, for instance, which contains 
only 0*005 of sulphuric acid, gives a very evident yellowish 
colour. 

Citric acid, whether concentrated or diluted, gwes a fine 
yellow colour, which is as durable as that occasioned by phos¬ 
phoric aci(i. ^ * 
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Tartaric acid also gives a very fine yellow colour, but it 90011 
'itades and becomes dull, in proportion to the weakness of the 
acid. If, for instance, it is diluted with five parts of wat^, it 
gives a less lively colour than citric acid mixed with 15 or 20 
parts of water. • 

Malic acid acts nearly like tartaric acid. 

Concentrated oxalic acid produces an orange colour which 
becomes gradually yellow. Diluted with one part of water, ,lt 
gives a yellow colour, which remains pretty good. If the acid 
is diluted with three parts and more of‘ water, the yellow colour 
at first produced disappears in a few minutes. 

Succinic acid gives a yellowish colour which soon fades, and 
benzoic acid has scarcely any action. 

It occurred to me that the fine yellow colour which succeeds 
the red colour of Brazil wood, when it is subjected to the action 
of phosplioric or citric acid, might be employed in the art of 
dyeing. To ascertain this, I tried at several times to dye wool 
by means of the above-mentioned substances, and these trials 
aflbrded results which exceeded my expectation. Some w'oollen 
manufacture dipped into a boiling bath of Brazil wood, acquired 
a# yellowish-red colour, but it was dull. If, after washing and 
draining, it is dipped for a few miimtes in a boiling and \ery 
dilute solution of phosphoric acid, or lemon juice, diluted with 
water, a very bright yellow colour is immediately prcjduced. 

As phosphoric acid is too dear a substance to be employed 
with advantage in dyeing, I tried as a substitute acidulous 
phosjihate of lime obtained by treating bones with sulphuric acid, 
and I found that this substance acted precisely in* the rsame 
manner, and gave as fine a colour as that produced by pure 
phosphoric acid. Woollen manutVicture dyed yellow, by means 
either of an acidulous phosphate or lemon juice, may be sub¬ 
jected to the strongest soaping, without the colour undergoing 
any alteration. 

1 have had no opportunity of ascertaining by direct experi¬ 
ment whether this colour is permanent, and resists the action of 
the sun ; it may be admitted that even if the colour produced by 
the action of lemon juice is not permanent, that given by the 
acidulous j^hosphatc, on the contrary, will be so, as being a 
combination of the colouring principle with a substance wdiich 
is perfectly unalterable by water, air, or heat. 

Silk is also susceptible of receiving a fine yellow colour by the 
process which has been described; but as to cotton and linen, 
the very iiiconqilete experiments wdiich 1 have had an opportu¬ 
nity of performing, have not afforded a satisfactory result; it 
might, perhaps, be possible to succeed if the substance to be 
dyed was previously animalized. It is, however, worthy of 
remark, that paper, as 1 have already observed, receives and 
retains this .colour with all its brightness. 
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• Article VIII. 

Astronomical Observations, 1822 . 
By Col. Beaulby, BUS. 

• Bns/icj/ Jlcath, near Sfanmore. 

Ijatitudc 51® til' 44\‘J" North. Longitude West in time 1' 

Occultuiions of small stars by the moon. 

Tilay y.S. Immersion. .5!)' 


24. Emersion. l.'i 45 21-0 > Sulcrial Time at Bushey. 

26. Immersion. 15 .‘JO oy-l S 


!N. J>. The observation of the 24th uncertain to five seconds. 


Article IX. 

An Investigation of the Method for Jinding the Sum of all the 
('orficients in the K\pansion of a Multimnnial. liy Mr. S. 
Jones. 

('ro the ivlitor of the Annals of Philosophy.) 


SIR, jS’ash drove,, L.ivfrpooI, Mrtp^O, 1822. 

It is a w.mark:i])ie coincitlence tliat two of our most i;eneral 
theorems in umilytieal cnleulations sliould have heen published 
by their respcclive authors, .Dr. Brook 'Paylor, and Sir Isaac 
Newton, witliout their demon.strations : the utility of the former 
in the diHcrential and intt.'grul calculus, vanishin;»' fractions, the 
hi^iier mechanics, &c. has induced many of the continental, as 
V. ell as several of our own mathematicians, to attempt to denion- 
'irute it from first ]5rinciples ; it is, however, ji;enerully acknow- 
letlo'ed tliat its difliculty c.vciudes that conciseness, perspicuity, 
and native simplicity, \vliicli all fundamental pro[>o.sition.s ouo'ht 
to possess ; the latter, or binomial theorem, though less diflicult, 
was, at the time of its discovery, no easy task to demonstrate ; 
accordingly we find that it caught the attention of the most 
eminent mathematicians, and has employed the talents of 
Maclaurin, Simpson, Beinoivrc, Euler, Lagrange, Woodhouse, 
and others, to whose minnte researches and amplitude*of remark 
it might be supposed that nothing more could bo added ; yet 
it is presumed that to demonstrate generally what only one of 
these, Euler has done for a particular case, and that by numeral 
induction, will not be thought an inelegant appendage to this 
beautiful theorem, nor unworthy tlih attention of the viathemati- 
cians of the present day. 





58 , Mr. Jones on finding the Sum of ail the Coefficients [J u ly, 

^ For the sake of simplicity, I shuli divide the proposition into 
the following cases, beginning with the easiest. 

I..T 0 find the sura of all the coefficients,in the expansion of 
a monoininl to the power of «. 

It is manifest'that n" = a x a x a x .... to n terms, and 
since a has unity for its coefficient, the sum will he 1 x 1 X 1 x 1 
.... to y/ terms = 1 " j therefore, the sum of all the coefficients 
in the expansion of a monomial is 1 ". 

2. To find the sum of all the coefficients in the expansion of a 
binomial a + h, to the power of n. 

the binomial theorem, (ci + h'f — a" 4- a . a’‘"' h -p n . 


n-\ 

y 


. a 




h'^ 


+ n . 


n— ^ 
y 



at‘ ^ + See.; and since h has 


unity for its coefficient, all the powers of h will have unity for 
their coefficients, which consequently will not afi'ect their sura ; 
whence they may be rejected, and the sura of all the coefficients 

in the expansion of (// ^l- />)" will be + n + ?i . - 7 ” 


«_ o . # 1—1 #1 — 


. a 


tne sum of all the coefficients in 


&c.; but a 
a” is 1 ", 


being a monomial. 


" is 1 "“% 
is 1 "“-’, &:c. 

These values of n", a"~\ ike. being substituted in the 

expansion, gives T‘ + /t . 1"“* + // . ---- . 1”“'^ + //. . -f- . —“ 


. &c, but this series is absolutely the expansion of 

(1 + 1 )” = 2 "; therefore the sum of all the coefficients in the 
expansion of a binomial a 4 - h, to tlie jjower of y/, is 2 ". 

3. To find the sum of all the coefficients in the expansion of a 
trinomial u 4 - + c to the power of y/.‘ 

To obtain this, put u 4 - 0 — x ; then (u 4- ^ 4 - c)" = (.?' 4 - O'* 


n . a’ 


c 4" If 


4- n 


ti~'i 


r —a 




4 - &c.; and because c has unity for its coefficient, allils powers 
may be rejected, and the sura of all the coefficients in the expan¬ 
sion of a trinomial will be a:” 4 * « • a"''' 4 - n . + w , 

>v 


. x” ^4- &c.; but since x is a binomial, tlie sum of all 

^ . . * 
the coefficients in a" s= (« 4 - />)" is 2 ", 

x"~' = (a 4 - /y)"~‘ is 2 "“', 

0 ;““’ = (a - 4 - /y)““* is 2 "“b &c. 


These different, powers of 2 being- substituted for .r", *, 

n—1 . n—1 n—S 


jc*-"* &c. gives 2 " 4 - « . 2 "“' -f « . • S’*"* 4 - n . 


a 


'i 
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2““® 4- &-C. which series is the developement of the binomial 
(2+*l)’’ = 3"; therefore, the sum of all the coefficients in the*^ 
expansion of a trinomial a + h c, to the power of w, is 3*. 

4. To find the svSm of all the coefficients in the expansion of 
a multinomial of nt terms, to the power of n. 

Let p — the last term, and y = the sum of all the remaining 
terms ; that is, of the tn — 1 terms ; then the //th })Ovver of the 
nfultinomial will be expressed by (j/ 4- pY — y" + n . if~'p -f- 


n— 1 

n . -x- jf~^ p' + Sec,; but it follows, d priori, that the sum of 
all the coefi^cieuts in this expansion will be y" 4 - u . + «, , 

- - . 7 /‘""’ + See.; and from the preceding cases, it is manifest 


that the sum of all the coefficients in 

y* is (y« — If 
y"-’ is (/« - lf-‘, 
y-Ms (m - iy‘-\8tc. 

which substituted tor ?/', y""h y*“*. gives (m — ly + n 
(??/ — !)““■' + n • • On — _p Sic.; but this seri(^« 


arises from tlie developement off/// — 1 4- 1)„= nt"; therefore, 
the Slim of all the coeilicients in tlic expansion of a multinomial 
of m terms to the power of n is 

'fhroiighout tlie preceding investigation, the exponent n has' 
l)C<.'n taken arbitraiily, it may, tln-refore, be expounded by any 
number whatever, either positive or m-gative, wJiole or fracted. 

■ 1 am, Sir, yours truly, 

S. Jon es. 


Article X. 

(yfservalions on the Presence of JMoisfnre in Modif i/ing ihe Spe¬ 
cific Gravity of' Oases. By C. Sylvester, Ksq. 

(To tlie Editor of the Anna/s of Pftilosopfty.) 

DEAR SIR, 6*), Great Uussell-street, June 5, 1S92. 

Whatever Mr. Herapath may say of Dr. Thomson’s paper, 
its foundation is good, and the ])rincipal^ facts from v^hich his 
conclusions are drawn have been long known to the philosophi¬ 
cal world, and confirmed by experience ; 1 allude parUcuIarly to 
the fact of the same weight of steam at all temperatures 
containing the same quantity of heat; and that the sura, 
of the degrees expressive of the latent and sensible heat is 
a constant quantity. He is doubtless wrong in making these 
sums commence at 32°. If the Principle be true above that 
degree, it must be equally applicable to those below the 
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same. Tliat is, if I be the latent Ifeafc, and t the tempera- 
'*ture, / + i = c a constant quantity, whatever t may be. I 
diffev with Dr. 'I'homson as to any practical advantage deleaved 
from the variable quantity of latent heat at dftl’erent temperatures 
either in distillation or in its agency in steam engines. Supjjose 
in the former application that vapour is distilled over at the tem¬ 
perature of 70°, and condensed in a temperature of 50°, a con¬ 
stant succession of liquid will be formed by condensation, w'hich 
is the practical effect desired, and it must be admitted from the 
law quoted by Dr. Thomson, that the stock of vapour at 70® 
constantly passing from the still to the receiver will hold more 
latent heat than the same quantity at a higher temperature. The 
difference will consist in having a small excess of latent heat, 
which is “ in the uncondensed vapour at every period of the 
process without any disad\'antage,” as to the ultimate quan¬ 
tity of liquid condensed. 1 am inclined to think that if the 
size of the apparatus be increased so that the same weight of 
vapour may come over in the same time, the advantage would 
be in favour of the low temperature, owing to the quantity of 
heat lost in all processes carried on at high temperatures by 
ij^adiatiou and the conducting power of contiguous bodies. 

For the same reasons there is no advantage in using steam 
for engines at a high pressure. Whatever may be the fuel con¬ 
sumed to make a given volume of steam equal to one atmosphere, 
it will take twice the quantity to give twice that volume, or the 
same volume of a density to give a jrressure equal to two atmo¬ 
spheres. 1 should think therefore, that the increased tem¬ 
perature of the volume equal to two atmospheres, w'oidd lose 
more heat to surrounding bodies than the two volumes of one 
atmosphere, but the mechanical advantage of the two will l )0 
obviously the same. The boasted advantage of the (Jornish 
engines has chiefly arisen from thejr inventor assuming some 
erroneous data respecting the power of steam, and many others, 
even Mr. Hera])ath, seem to have fallen into the same mistake. 
In the range of temperature commonly used for high pressure 
steam, it will be found that from an increase of temperature of 
every 30® degrees, the density and elasticity of the steam 
become doubled ; that is, at 212°, its elasticity is equal to about 
30 inches of mercury, and a cubic foot of such steam would 


weigh about 253 grains. At 212 + 30 = 242 degrees, the 
volume remaining the same, it will support 60 inches of mercury, 
and a cubic foot will contain 253 x 2 = 506 grains. Hence it 
will appear that the temperature is increasing in arithmetical 
proportion while the power of the steam increases in geometrical 
proportion, and hence the apparent advantage by working witli 
Jiign pressure. * 

The source of this fallacy will he found in the assumption of 


* The forcA' of steam has not strictly a geometrical ratio to the temperature. The 
ratio for 10* below 212® is about 1*23, And this ratio for every ten degrees above 
will deo'ease by *01, while steam, for every ten degrees below, has a similar increase.' 
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the quantity of heat being as the‘temperature ; when the fact is, 
that while the temperature has been advancing by 30°, the rear 
qusg^tity of heat is doubled; and it will be found that a cubic 
foot of steam of (30 inches pressure in mercury, although only 30° 
in temperature above a cubic foot of 30 inqhes pressure will 
heat twice the quantity of water to the same temperature, or 
melt twice the quantity of ice, which is the clearest proof that 
tjieir respective quantities of heat are as 2 to 1. 

• The remaining part of this paper which is applied to calculate 
the correction for the specitic gravity of gases, as atlbcted by the 
].rosence of aqueous vapour, is very valuable. If the force ol 
aqueous vapour at diO’erent temperatures be correctly taken in 
order to get the specific gravity of the same, nothing can be 
more simple than the fonuuhi given by Dr. Thomson for Hnding- 
the allow’ance to be made for flic presence of vapour in any gas. 
This is the same formula which is contained iu my puper sent to 
your journal for finding the proportions of mixed iuflammabkt 
gases. I remain, dear Sir, yours very truly, 

Ch Sylvkstf.u, 


Article XI. 

Fa from ihc. Journal '^ of a Snrvri/ In explore the Sources 

of the liivers Gauifes and Jatniia.” By (3apt. J. A. Hodgson, 
10th Native infantry. 

A s I have had it In my power to explore and survey the course 
of the Ganges within the llimalaya mountains to a considerable 
distance beyond Gaiigautri, and to the place where its head is 
concealed by masses of snow which never melt, I hope, that an 
account of my journey may be acceptable to the Asiatic Society. 

1 must premise that, as ('apt. Rajier’s account of Capt. Webb’s 
survey iu 1808, has already appeared iu the eleventh volume of 
the Researches, i have nothing to add to that officer’s able and 
Rrtthful description of the mountainous country, passed through 
in the route of the survey from the Dun Valley to Cajani, near 
Reital, where the survey towards Gaiigautri was discontinued in 
consequence of the serious obstacles which impeded it. 1 shall, 

therefore, only give an account of the course of the ri’fer above 

• 

* The Editor is favoured with these extracts from almost the only copy of Captaia 
Hodgson's Journal, which has reached England, by Mr. Edmonstonc, of Newca.stlc; 
who observes, that in order to shorten the communication, a number of minute and inte¬ 
resting details have been necessarily omitted. This circumstance will serve to ex 2 >lai» 
the breaks which the narrative occasionally assumes, and we should hope wiu be 
received as a suIHcicnt apology for our not doing all the justice that we could wish to the 
labours of Capt. Hodgson, who has since been appointed to •die import|nt situ: tion «f 
Surveyor’Oeneral of India. 
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the village of Reital, where I ‘halted to make arrangements for 
'‘my progress through the rugged regions before me, in which I 
found I had no chance of getting any supplies of grain fjyr my 
followers : I was consequently obliged to buy grain, and to send 
it off before me, so as to form’ little magazines at the places I 
intended to halt at; and as 1 learned that several of the sangas 
or spar bridges over the river had been destroyed by avalanches 
of snow, I sent a large party of labourers to re-establish them.. 

Considering Reital as a point of departure, it will be satisfat- 
tory to kno w its geographical position. By a series of observa¬ 
tions with the reflecting circle of Troughton, and*ulso by liis 
astronomical circular instrument, 1 found the latitude to be 
30° 48' 28" N. ; and having been so fortunate as to get two 
observations of immersions of the first satellite of Jupiter, and 
one of the second, I am able to give a good idea of the longitude 
of the place; and the more satisfactorily, as two of the immer¬ 
sions are compared with those taken at the Madras Observatory 
on the same night, and with which I have been favoured by Mr. 
Goldingham, the astronomer there. 

The telescope used by me in observing the satellites was a 
!pollond’s 42 inches achromatic refractor, with an ajjerture of 
two and three-quarter inches, and power of about 75 applied, 
having a tall stand, and rack work for slow motion. The w'atch 
was a marine chronometer, made by Molineux, of Jjondun, and 
went with the greatest steadiness on its rate, as nightly deter¬ 
mined by the passage over the meridian of fixed stars observed 
with a transit instrument. The time of mean noon when required 
was always found by equal altitudes. 

By a mean of several observations taken at Madras about the 
time of four emersions of the first satellite, which 1 observed at 
Mr. Grindall’s house near Seharanpur. (Mr. Goldingham finds 
5'* 10' 24" for the longitude of iSeharanpur.) . A snowy peak 
called Sri Canta is visible both from Reital and Seharanpur, its 
position is determined by means of a series of li'iangles insti¬ 
tuted by me for the purpose of taking the distances and heights 
of the snowy peaks. 1 find the angle at the pole or diflPerence 
of longitude between Seharanpur station and Sri Canta to be 
1° 14' 47", the peak being east, and at Reital, the diflerence of 
longitude of that village, and the peak is found to be 12' G"; the 
peak being east, consequently the difference of longitude of 
Seharanpur and Reital is 1° 2' 41". On the whole, I think 
A** 14' 20‘6'', or 78° 36*’ 60-7" may be safely taken for the longi¬ 
tude of Reital, east of Greenwich. 

Reital contains about 35 houses, and is esteemed a considera¬ 
ble village ; as is usual in the upper mountains where timber is 
plentiful, the houses are large, and two or three stories high. 
When a house has three stories, the lowest serves to shelter the 
cattle by night; the second is a sort of granary, and in the 
«pper the family dwells; round it there is generally a strong 
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vvoo4,en gallery, or balcony, which is supported by. beams that 
project from the walls. The roofs of the houses are made of 
boards or slates; th^y are shelving, and project much beyond 
the top of the walls, and cover the balcony, which is closed in 
bad weather by strong wooden shutters or pannels. These 
houses are very substantial, and have a handsome appearance at 
a distance, but they are exceedingly filthy within, and full of 
,.:'ann. The walls are composed of long cedar beams, and 
stone in alternate courses, the ends of the beams meet at the 
corners, wheye they are bolted together by wooden pins. Houses 
of this construction are said to last for ages ; for the Deodar or 
Cailon pine, which, 1 suppose, to be the cedar of Lebanon,* is 
the largest, most noble and durable, of all trees. 

The situation of this village on the east side of a mountain, the 
summit of which is covered with snow, and the foot washed by 
the Bhhgirathe is very pleasant. It commands a noble view of 
the Sri Canta, and other adjoining peaks of the Himalaya, on 
which the snow for ever rests. Snow also remains until the 
rains, on all the mountains of the second order, which are visible 
hence, both up and down the river. Many cascades are formed 
by the melting of the snows on the foot of the surrounding moun-» 
tains. One in particular descends in repeated falls of several 
hundred feet each, from the summit of a mountain across the 
river, and joins it near Batheri. 

In the following account of my progress up the river, I hav6 
put down such remarks as occurred at the time, and they were 
written on the spot, -and are here inserted with very little altera¬ 
tion. Though 1 am aware that such minute descriptions of 
localities must appear tedious, I hope they will be excused by 
those who, feeling interested in the subject, may have the pa¬ 
tience to read the detail- To give general descriptions of such 
rude regions is difficult, if not impossible, and I trust that parti¬ 
cular ones, though often tedious, will be found more faithful, and 
to give more precise ideas of those remote recesses of the Hima¬ 
laya, which I visited. 

On the 19th of May, T was joined at Reital by Lieut. Herbert, 
of the 8th lleg. N. I. who had been appointed my assistant, and 
from his skill and zeal, the survey has received much benefit. 

Mr. Herbert came direct from Calcutta, and brought me a pair 
of mountain barometers, but the tubes filled in England had been 
broken before they arrived in Calcutta: tl\erc were som^ spare 
empty tubes which we filled and used as hereafter mentioned, 
but we could not succeed in boiling the mercuiy in the tubes to 
free it entirely of air. The height of Reital above the sea, as 
indicated by our barometers, is 7108 feet. 

Having received reports that the sanghas were repaired, and 
that the grain I sent for,ward was lodged in the places I directed, 

• It is the pinus Deodara of Roxburgh; the Ddvadaru of Sanscrit writers,*-ll, H, 

Jilew Series, VOL,. \y. n ’ 
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. IJeft every article of baggage I could possibly do without, and 
having given very light loads to the coolies that they might pro¬ 
ceed with less difficulty, we marched from Jleital on the 21st of 
Mw. 

On the 27th we reached the Soar river, from whence to imme¬ 
diately above Tawarra, the path is exceedingly rugged, over 
broken masses of rock. The whole is an ascent; and in some 
places, very steep open precipices to the right, and high rocks 
above to the left; precaution is required in the footing, and some 
places are very unpleasant to turn, where it is advjseable to go 
bare footed. 

The mountains are of granite, with various pro;oortion of 
quartz and feldspar, of which I have specimens. Heavy rain 
both on going and returning; could not get a latitude. Water 
boiled at 198°, the temperature of the air being 67°. 

At the village of Tawarra, direction of the small lake called 
Cailac Tal, whence the Dinni Garh river issues 71°. It is said 
to be 60 yards in diameter, but deep, and is formed by the melt¬ 
ing snow ; there is a small piece of level ground near it to which 
the villagers drive their sheep to pasture in August. 

Descent through the fields and down the Dell steep and slip¬ 
pery. Rholf( or Rhai) pines and the mohora, a species of oa^c, 
grow here. 

Descent to the Elgie Gurh torrent; cross it by a sangha 15 
feet long. Granite rock in large blocks, with quartz nodules and 
bands in the bed of the stream. 

Cross Camaria Gadh (rivulet), eight paces wide. 

Down tlie narrow glen of the rivulet to its junction with the 
Ganges ; the w'hole a descent, and in many places bad and diffi¬ 
cult, over large blocks of rock which have fallen from above, and 
overturned and shattered all the trees in their course. The gra¬ 
nite precipices which confine the river at this place have split 
and fallen in large masses into the bed of the stream. 

Path along the side of the Ganges, but above it a cascade 
opposite, falls 800, but not in one sheet, river up to 6°; path 
rocky. 

Across the river and on its steep bank is a range of hot 
springs ; they throw up clouds of steam, and deposit a sediment 
of a ferruginous colour; these are the first hot spriqgs I have 
observed on the Ganges; the river not being fordable, we can¬ 
not go JLo them. 

Huge .blocks of rock fallen to left. 

Climb over and under the ruins of a most tremendous fall of 
the prepipices ; blocks of granite from 100 to 150 feet in diame¬ 
ter are thrown on each other in the wildest and most terrific con- 
fq^on; the peak whence they fell is perpendicular, and of solid 
rook. This fall took place three years ago. 

' Cross •the Ganges by a sangha made of two stout fine spar 
laid from rock to rock. It is a good bridge of the kind, and 
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about<3-i^ feet wide; the space between the pine spars is overlaid 
with spiall deal shingles which are tied together so as to form 
a platform. Like alKthe rest, this sangha is open on both sides, 
and unpleasant to pass, being from the length and elasticity of 
the ^pmes so springy as to rebound to every step the passenger 
takes. The river below the sangha was deep, and very rapid, 
beipg confined by rocks. Its breadth under the sangha, as 
mexsiired by a chain, was 50 feet; height of the sangha above 
the stream 30 feet. The river is more expanded ^ove and 
below. Sanghas arc always placedin the narrowest parts. 

Tent at Dangal, a small flat so called on the left bank of the 
Ganges, and at the confluence of the Liraea, a large torrent. No 
village here. The halting place is surrounded by high and steep 
rocky mountains, and mural precipices; observed some bears 
climbing among the rocks. 

Time of marching five hours and 48 minutes ; a very laborious 
journey. The path is very rough, and merely a succession of 
steps from one broken crag to another'? some places very diffi¬ 
cult. To the Ganges was descent; then w'e passed along its 
bank at no great height above the stream, which, though not 
wide, is deep and impetuous, falling from rock to ro.ck. In the 
less rapid parts pools are formed, where the breadth may be 200 
feet, but generally it appears from 100 to 120 feet wide ; several 
rills besides those noted above, fall into the river; it is needless 
to say, that they fall in cataracts, the sides of the river being 
every where bounded by high cliffs. The rocks are granite, of 
much the same composition as on yesterday’s march. The dip 
of the strata’is about 45° towards rJE. as usual, and the whole 
line of inclination is visible from the river to a great height above. 
Water boils at 202°, the temperature of the air being 54°. On 
our return, the barometer was deranged at this place. It is to 
be remarked that on going up, we did not fill the barometers, 
fearing they might be broken, and the mercuiy spilt, of which 
we had very little; our store of it having been diminished by 
those various accidents to which every thing that can be lost or 
broken in these rough regions is subject. Of these barometers 
more hereafter. 

Lofty cliffs on both sides of the river; path generally a slight 
ascent, but rocky and difficult. 

Narai peak crowned with snow. 

Cross the river on a sangha at Deorani Ghati; it is a new and 
good bridge of the kind, but long and very elastic. 'Height 
above the stream 40 feet; breadth of stream under the sangha 
30 paces, or about 60 feet. The high flood mark of the stream 
when swollen, appears to be about 14 feet above the present level. 
A wild and savage looking place. Precipice around, granite 
and some black and grey rock of a laminar, texture. Rocky 
path from last station. Pines of various kinds, and the true deal 
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fir, grow here. Immediately on passing the sangha, the path 
leads over an avalanche of snow which reaches to the river’s 
margin; it is many feet thick, and has/alien this year, and 
brought down all the trees in its path. This is the first snow 
bed we passed over on the Ganges. 

The river, abed of foam falling from rock to rock. Five hun¬ 
dred yards further on, are the falls of Lohari iV^aig, where^the 
river is more obstmeted than in any part of its course, and tears 
its way over enormous masses of rock, which have fallen into it 
from the mural precipice which bounds its left- shore. This 
frightful granite clilf of solid rock, of above 800 feet high, 
appears to have been undermined at its foot by the stream, and 
the lower and middle part have fallen into it, while the summit 
overhangs the base and the river. The vast ruins of this fall 
extend for about a (juarter of a mile; the river has now forced 
its way through, and partly over the rocks, with a noise and 
impetuosity, we thought could not be surpassed; but on our 
return in June, when the Ganges was doubled in depth, the 
scene was still grander. It then just covered the tops of the 
rocks, and one of the falls of the whole stream we estimated at 
526 feet perpendicular, and below it were more, close to each 
other, of little less height. The scene is lull of sublimity and 
wildness, and the roar of the water is astounding. 

On the right bank also there has been a recent large slip of 
the mountain, but the above-mentioned on the left bank is for 
its height the most formidable fall I ever saw. It is not recent. 

Cross the Ganges by the Sanglia of l.ohari Naig, 16 paces 
long, and 25 feet above the stream, which is here \iarrow, deep, 
and has a great fall; the ends of the sangha (which is very nar¬ 
row) are supported on each side on two great tabular granite 
rocks : that on the right bank is circular, and 150 feet in circum¬ 
ference. It is of a coarse brown granite, with quartz inteilnixed, 
and is decomposing in some places. The meumtains on both 
sides of the river are very steep. On the left bank of the river 
observed a rill, impregnated with calcareous matter, which is so 
abundant as to incrust every thing it touches very strongly, and 
we collected large pieces of this lime, which is pure, like that at 
Sansur Dhara. This is a singular thing in a region of granite. 

The Lot Garh river joins the Ganges ; cross it by f). good little 
sangha. This river is 20 feet wide. This last station has been 
'almost level, and a*good and pleasant path along a flat of 150 
yards wide by the river side, shaded by caksi, mirei, omil, and 
other trees. From the edge of the flat, the rock rises in a 
gigantic mural precipice of about 1500 feet perpendicular, and 
the same across the river. Strata much inclined. The Lot 
Garh river comes from the snow to the right, and is very rapid, 
Ganges here expanded, a|id the scenery beautiful. 

On dhr return breakfasted here. 
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Barometer , .. 23*144 in. 

Thermometer attached.53® 

Detached.. 56® 


Very steep and difficult descent, open to the left, and the river 
d^ep below ; a mural precipice across the river with well defined 
straf.. at an angle of 45°. The strata are so arranged in these 
regions, which are the feet of the Himalaya ; but I have observed 
that near the tops of the highest peaks, the layers of rock are 
nearly horizohlaf. Name of above mountain Baldera Luru; 
steep as it is, and nearly devoid of soil, the pines nevertheless 
contrive to fix their roots in many parts of it. 

Bad and narrow path overhanging the river. The Soan Gadh 
(river) joins the Ganges below to west; appears to be 30 feet 
wide, and not fordable : very rapid. 

Bad and rough ; here cross the Ganges on a sangha about 45 
feet above the stream ; breadth of the roaring stream below 17 
paces, or 42 feet, ^’he bridge about 2^ feet wide, ill secured, 
and unsteady; it extends from one large rock to another. The 
current extremely violent, and the fall of the river great. 

A torrent from the Suci mountain.falls in here; at this sangha * 
on return, barometer, 22*90 in.; thermometer, 52®. 

liOng ascent to Suci, a decaying village of nine houses, of 
which three only are inhabited. It is on the west side of a 
mountain, and surrounded on all sides by the Himalaya rocky 
orecipices crowned with snow. The river is about lOOO feet 
"jelow, foaming in a confined channel. 

As to the march, it was very long and laborious ;Ve performed 
it in seven hours ; probably ono-fifth of it was hand and foot 
road. The rest, exce()t the two ])Ij ices of flat mentioned above, 
as usual, a succession of long strides, or little careful steps from 
one broken crag to another. 'I'he three sanghas over the river, 
having been lately repaired, vu'O not dangerous, but too high, 
narrow, and elastic, to be pleasant to cross. The people from 
the plains passed them very well (three persons excepted), but 
many of the mountain coolies were obliged to be led over with 
their eyes slmt, as well as some of the Goorkha sepoys. To get 
well over them, it is proper to take careful steps (but not to go 
too slow),*and to keep one’s eyes steadily fixed on the platform, 
and by no means to look over the side at the foaming gulf 
below, or to stop or hesitate when on the sangha. The scenery 
to day was in Nature’s grandest and rudest stile. Wall-like 
precipices of compact granite, bounding the river on both sides, 
to the immediate height of 2000 or 3000 feet; above those cliffs 
is snow. Latitude observed, 30° 59' 40*25". 

Descent and cross the Ganges by a sangha; length of the 
bridge 115 feet, breadth 3 feet; bre^gdth of the river below, 82 
feet; depth to the surface of the water from the sangha, 19 feet 
(measured by the chain). This is the best sangha on the river. 
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and the water below is not so rapid as usual, Jhala, village of 
five houses; above Jhala, the country is not at present in¬ 
habited. <• 

A tine view up the river, which, for several miles above this, 
flows in a more expanded bed in a narrow valley ; the feet of the 
mountains bounding it are less steep, and are clothed with 
cedars. Good lath along* sand and pebbles in the river’s bed, 
the current of wnich more gentle though very swift. The btd is 
about 600 yards wide, and will be overflowed when the river is 
at its height. Lower line of snow generally 2000, feet above the 
river, though several avalanches reach down to its margin. The 
air is very cold. 

We have now turned the snowy range, seen frean tlm j.Ldns, 
and brought it to our right; tin? march from Daiigal to Kiuci, and 
on to this place, may be considered as in that gorge of the 
Himalaya through which the river t'orces its way to the foot of 
those mountains of the second order, which are the beginning of 
the spurs of the grand rfange. have now the great snowy 

•oeaks on both sides of the river, and it is henceforward bounded 
oy them. Those to the right are visible fixno Hindustan ; those 
across the river, or to our left, are not visible from the plains, 
being hid by the southern ridges. The line of the outlet of'thv'. 
river is very perceptible from the plains, and the tSricriuta peak, 
the western foot of which it washes liere, is conspiiMious froiii 
Seharanpur and the Doab. From hence onward, the course of 
the Ganges is to be considenHl :is being nil bin die Hinifdaya 
differing from the .lunnia, inasimich as that ilie source oi‘ the 
latter river is at the south west feet ‘)f the sm peaks seen 
from Seharanpur, and not williiu the Ilimfilaya. 

Pleasant and level; a snowy peak to'aar(\ Banasah shows 
itself up the Soan Gadh : it is called Dumdan* and is v .a y white 
with snow : mouth of the Soan (iad''. 322'k' Down its lied the 
plunderers from Barrasah and the tvestr -n districts e,f Rawaien 
penetrate in the latter end of the rams. As far as Baixasah, the 
country is uninhabited for six day.s’ journey, except at Leuh- 
panch Gong, which is three coss on this side of BarrasrJi. 
Those districts are on the Tonse river, and are the seat of sunie- 
rous gangs of plunderers and murderers who much intV u. this 
part of the country. 

Descent to the bed of the Ganges, and cross the Til ' ihar, a 
large tf)rrent which fgills in a most beautiful and pictures .oo cas¬ 
cade of 80 or 100 feet over a rock, bordered and shadef iv high 
feathery pines and spreading cedars. Flat, over sand and peb¬ 
bles of the river, bed here expanded. 

On our return we halted at this place to take the altitude of 
two very sharp snowy peaks, which now appeared to the south, 
or to our right. We measured carefully with the chain a base of 
165 feet,, ymicli was the greatest extent of level ground to be 
found; with this base we found a longer line of 1568 feet, and 
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from its extremities determined the distances of the two peaks, 
and their heights above the east end of the base, as follows : 

First peak called^ Sewmarcha Chauntal, distance 16440 feet, 
bearing due south. Its angle of elevation 26° 43^ 42", and 
height abo\*e the river 8278 feet. 

Second peak no name, but it is a lower part of the Sricanta 
mountain. Distance 15374 feet. Magnetic bearing 170° 43'. 

of elevation 25° 55' 30". Height 7473 feet above the 
river Barometer 22*249 inches; thermometers attached 79° ; 
detached 78°. 


N. B. On our return, we found gooseberries at this place ; 
they were of the large hairy kind, and, though not ripe, made 
good du ’pl’iigs. 

jnt, aiid cross the Kheir Gudh large rivulet by a 
anghii ''drali, a village of six houses, but now deserted on 
-n "di*'ire of die crops and incursions of banditti. 

'' no ro' ^ 'a V. co'Ksiclered as a mountain path, was excellent, 
two or three pla' ‘ - 'ccept^-d. The ^orth bases of the moun- 
* s w’ 'cl' M'e ■‘^ed aiorg are moderately steep, and are 
hed ith nobh- '.edars, ,ird c^'ion? sorts of large pines, of 
'Micli the 4 d.Jr atui khai, or kher, are the largest. Cshir is a 
.can't. i; attdy given to several of the large leaved pines, 

’ ill I'ht .a’’ ;(i here is the true deal; it grows to a great 

'igh! ^ ’'‘•'irs .i ‘ csemblance to the common cshir or turpen- 
» ’ tir, ,,'j. -il mnds in the lower hills, but which is never 
.■'vu an ooHi],' "V with the cedar (deodar). 1 took some speci¬ 
men e this dea*; .t is I’ght, and has a hne grain r the rhai is a 


loit. pin« * it has a giaceful appearance; the leaves are pendent. 

wood of IS net esteemed for building, being heavy and 
kaui.o ’ e '-edar Ivv.vys preferred for that purpose. From 
he sac ii; ; D*. ..i the Ganges flows in an expanded bed 

'vi^ swd von rent over stones. Yesterday it was a succession 
< d;. from rocK to rock, and bounded by frightful precipices. 

1 dav the scenery w very interesting, the river being bounded 
innnediately to the north by the cedar forests; above which 
towered the sharp snowy peaks, and many torrents and cascades 
fell from them. 1 never made a more delightful march ; the 
climate is pleasant, and the weather bright to day. The village 
of Derpli is situated in a rocky recess, and commands a fine 
view of the river, and of the north sides of the snowy peaks 
behind .Jamnautri. There are three small temples of stone by 
the river side; they are of good woiVinanship. Derfili was 
plundered last year by banditti from the westward. 

Pole star hid by the mountains as usual. Crest of nearly per¬ 
pendicular and difficult short ascent: crags overhanging and 
threatening to fall. The river bed the whole way broad, and 
strong current at Derail; lofty peaks on eveiy siile rising 
immediately from the river. Thfs place is 1000 feet above it. 
Cedars of great size here. 
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Road generally leveVbii bank of the river : cross an avalanche 
• of great niagnitude, being a fall of lumps of snow like large 
rocks, it has brought down, and broke to pj.eces, all the cedar 
trees in its path: perpendicular rocky precipices rise imme¬ 
diately from the. river bed to the height of 1600 and 2000 feet; 
high snow peaks on all sides ; large cedars at their feet. 

An exceedingly steeo ascent; river not visible, but close 
below mountains with "jare peaks; not a blade of herbage mi 
their rocky sides. In front. Decani snowy peak ; to our left a 
mountain called T’huT. The south side of Decani if w'ashed by 
the Bhagirat’hl, and the north side by the JahniGanga or Jah- 
nevl, their confluence being at llhairog’hati. This place is 
called Ratenta. 


Another steep and toilsome ascent. 

Descent over broken fragments of peak. A rocky j)recipice 
nearly mural, of 1000 feet, ovei’haiigs tlu; right bank of the 


Ganges, w'lnch here, as usual, rushes over rocks with an impe¬ 
tuous and foaming current^ In front is the gigantic peak Decani 
rising immediately from the bed of the river, on the left, almost 
equally high, one of T’hui: below immense masses of granite 
overhang the river. The scenery is very grand. V'^ery large 
cedars here. 


A sweep from 8. to E. brings us to that most terrific and 
really awful looking place called llhairog’hriti. 

The descent to the sangha is of the steepest kind, and partly 
by a ladder. The sangha is inclined far from the level, and, as 
seen from the height above it, cannot fail to inspire tin; beholder 
with anxiety as to his safe [lassage over it. It is ind«eed by far 
the most formidable sangha 1 have seen ; the height of tlu: plat¬ 
form above the river, we measured by dro|.'ping tlie cliain ; it 
was (iO feet. One is apt at first sight to estimate it at much 
more; however, this height added to the circumstances of the 
narrowness of the sangha (about 2^- feet wide), its elast icity, and 
its inclined position, is sidUcient to render its passage disagiee- 
ble, it being (like all the rest) (juito open at the sides. It is laid 
from one side of the precipice to the other; the end on the left 
bank is the highest; the precipices in some places are quite 
^erpeirdicular, m most, nearly so, rising to the height of 3000 
feet above the stream; they are of compact granite. On some 
ledges there is a little soil whci e the cedars fix their roots. 'J'hc 
river below the saiighais closely confined by the wall-like rocks, 
which are’ perfectly perpendicular, and its course is thus bounded 
nearly to G\ingautri. The breadth of the stream is about 45 feet, 
and it is deep under the liridge. 

Turn to the left by a rocky path to our tent, which is in a very 
strange place for a tent to lie in ; and one of the most curious 
sights simongmauy here, is to see a little tent pitched under vast 
overhanging masses- of rock‘at tlie coiiflueuce of tliese two 
rivers, the Bhagirat’hi, and its foaming rival the Jahni Ganga, ov 
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as more properly called, the JrihnevL The strange and terrific •, 
appearance^f this place (Bhairog’hati) exceeds the idea I had 
formed of it. No where in my travels in these rude mountains 
have I seen any thing to be compared with this, in horror and 
extravagance. Precipices composed of the mbst solid granite 
confine both rivers in narrow channels, and these seem to have 
been scooped out by the force of the waters. Near the Sanga, 
tlic ]3hagirat’hT has in some places scolloped out the rock which 
overhangs it. The base of these peaks is of the most compact sort 
of granite ; it is of a light hue, with small pieces of black sparry 
substance intermixed. From the smoothness ofthe rocks which 
confine the stream, and which appear to be worn so by water, 1 
think the stream must have lormerly Howled on a higher level, 
and that it is gradually scooping its channel deeper ; for it does 
not appear that the walls which confine the rivers are masses 
fallen from above, but that they are the bases of the peaks 
themselves. Enormous blocks have indeed fallen, and hang 
over our heads in threatening confusion ; some appear 200 feet 
in diameter, and here are we sitting among these ruins by the 
fire side at noon. Thermometer 52“. What are these pinnacles 
of rock, 2000 or OOOO feet high, which are above us, like ? T 
know not. 'I’o compare small with great, 1 t hink the aptest idea 
J can form of any thing that might bo like them, would be the 
appearance that the ruins of a (lothic cathedral might have, to a. 
spectator within tliem, supposing that thunderbolts or earth¬ 
quakes had rifi.cd its lofty and massy towers, spires, and but¬ 
tresses ; the parts left standing might then in miniature give an 
idea of the-rocks of lihairog’hatT. 

The great cedar pines, those gigantic sons of the snow, 
frim’^e these bare rocks, and fix their roots where there appears 
to be very little soil ; a few also ofthe larger deal pine are seen, 
but interior trees rlo not aspir(; to grow here. The day is dull 
and rainy, and 1 cast my eyes up at tiic pro('ipico overhead, not 
without awe ; a single fragment might dash us to pieces. 

Avalanches of snow and rock such as we have passed to day, 
and indeed for these three last days, show by theii- efiects their 
vast powers of destruction; for they bring down forests in their 
overwhelming course, and dash the cedars into splinters. These 
avalant\hes have all fallen this season ; they have in some places 
filled uj) the dells and water courses to a great deptli with snow, 
and extend from the peaks to the margin of the river. . 

A painter wishing to represent a scene of the harshest features 
of nature, should take his station under the sanga ol’Bhairog’hatT, 
or at the confluence ofthe BhagIrat’hT and .irdmevi livers : hero 
it is proper to tak6 some notice of this latter river hitherto litlle 
known. Though the BhagTrat’hT is esteemed the fio/t/ and ccte- 
brated Ganges, yet the .lahnevi is accounted to be, and 1 tliinkis, 
the larger stream. From a Brrdiman who olliciates at Gangotifi, 
and who has been up it, 1 collected some particulars, which. 
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though, perhaps, far from correct, may serve to give an idea of 
it. By the course of the river is a pass to Bhoat di' Thibet, by 
which the people from Reital and the uppec'villages of Rowaien 

f o to get salt, blanket cloth, and wool, in exchange for grain. 

he trade is trifling, and not more than 100 people go yearly; in 
the latter end of the mins the road is open. They carry their 
goods on sheep and goats. The Brahman has been at the fron¬ 
tier village called Neitang; it is four long and very difficult days’ 
■’ourney. The first three days are up the course of the river, 
-ligh above its bed for the most part, but occasionally descend¬ 
ing to it. It is exceedingly steep and difficult. 

First day.—They go along the high precipice on the right 
bank of the river : a sangha at the end of a long march. Very 
bad path. No village. 

Second day.—Having crossed, very bad path to Cartcha, a 
halting place. No village. Cedar pines here. 

Third day.—On same bank of the river to Handouly, a halt¬ 
ing place ; but no village.* Not very long march. 

Fourth day.—The frontier or (do-phashiiis) village called Nei¬ 
tang, in the district of Tangsah j at this village, the river seems 
(they say) but little diminished in size, and there is a sangha 
over it. The Brahman can give no account of its origin, except 
that ho believes it comes from some hills in Bhoat. The first 
pin t of the course of the river upwards, so far as can be seen from 
Bhairog’hatT, is 72° NE.; and from what I can understand, it 
appears that this river has its source to the north of that ridge 
of the Himalaya which bounds the Bhaglrat’hi to the NE. or on 
its right bank, and that between Bhairog’hatT, and, jyeihaps, the 
third day’s march above-mentioned, it forces itself through the 
range. The Brahman says that at the village, and for the last 
day’s march to it, the mountains are bare of trees, and that they 
are not the Cylas mountains (i. c. not w'hat we call snowy 
mountains) but that the CylsTs peaks towards Gangotrl are seen 
to the right, and so they woukl be, if we suppose the course of 
the JahnevT up, to be about N. 70 E.; and the course of the 
Ganges is, we know from hence, considerably to the S. of E. 
By the way I may mention here, that cylas is a general appella¬ 
tion for high ranges always covered with snow, in the same way 
as we say Himalaya or Himachal (which last indeed Jiterally 
means snowy peaks). 

At Neitang, the houses are built very low on account of the 
high windp. Travellers suffer much from difficulty in breathing, 
caused, as they say, by the bic’h or bis’h; i. e. exhalations from 
poisonous herbs which grow on the high bare knolls. This 
frontier district of Tungsah ajipears to be considered to belong 
to what they call here Bhoat or Thibet, and they pay their land 
tribute to a collector who comes from Cha-jrang. Of the distance, 
or size, or direction^ of Chaprang, I cou d not get any satisfac¬ 
tory account, but it appears to be a Chinese dependency. The 
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district also gives to the Hajii at Bassahir a blanket per man, 
ev^ry thil^d year, and a small complimentary tribute of dac'h 
(raisins) to the G<harwal Raja. The inhabitants are called do- 
nhashias from their speaking the languages of both G’harwal and 
3hoat, and they act as interpreters and brokers. 

The exports from Rawaien are rice, mandwa and papra (coarse 
, grains), tobacco, and tamashas. Imports, salt, and thick 
* tvoollen cloth and wool. 

The Rawaien people go in the month of Cartic, because the 
wool is then ready, but in the month of Sawan, the road may be 
passed, and that would be the best time to go. 

Had the season been more advanced, and if I Had had grain, 

I should have been tempted to go up this river; it is an inte¬ 
resting object of future research, but there are many others, and 
one does not know which to atlend to first; but it is my inten¬ 
tion to explore this river next season. 

Latitude observed. Confluence of the rivers at Bhairog’hatl. 

Water boiled at the air being 44°. 

On our return, Juno 3, we encamped in a much better place, 
a small piece of flat at the summit of the cliff which bounds the 
Ganges on its leftside. It was a pleasant and secure situation, 
and under the shade of the cedars. At this place, about 700 
feet above the river, the barometer (unboiled mercury) stood at 
21 inches, temperature of air 70°. 

Latitude of this camp o0° Ol' '2'2'o" good observations ; junc¬ 
tion of BhagirafliT and .IfihnevT rivers 72^ distant I furlong. 

A very steep and difficult ascent, wo pass along the perpendi¬ 
cular face of the precipice by means of a scaflblding of two nar¬ 
row planks, which appear very rotten, and ill supported at the 
ends ; under the scaffold is a chasm of 300 feet deep. Imme¬ 
diately afterwards, ascend by ladders, the precipices bounding 
the river, being here like walls, and these scaffolds and ladders 
are laid from projecting points to ennlile one to pass. 

Three other passages along the precipices and over chasms by 
means of rotten ]flanks ; then an exceedingly steep ascent by 
short zigzags to a flat at the foot of Decani peak ; here is a small 
temple of iihairo Liil who is esteemed the janitor of Gangotre ; 
at this place, pious Hindus leave their shoes. 

Road tolerably level; wintls round the SW. side of Decani 
peak ; the river is about 800 feet below to the right, and rising 
from its bed is a wall of momitaius of. a height 1 find it difficult 
to estimate; below to the river steep precipices. 

Path very difficult; a few paces further on cross anotlier 
frightful chasm by a platform of afoot or 18 inches wide. Road 
over masses of granite piled in confusion ; they arc fragments of 
a fallen peak. Looking up, we see the tower-like summits of 
Decani almost overhanging us. The whole way strewed with 
falls of rock from them. Many traces of bears. 

Wind round the brow of the hill, and come upon an opening 
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.where the eye is saluted with a full view of MiaurT peak, and'in 
the distance, the mountains of Rudr Himalaya crowned by the 
peak of DugdT towering to a great height; th^’ pure snows on it 
shine in the sun’s rays with dazzling brilliancy. 

Rather better pktli; the river deep below, foaming in its nar¬ 
row and rocky bed. Most fantastic great snow peak over Gan- 
gotrT. 

Black rocky peak across the river. Call it Iron Sides. ‘ 

Path as before. Across the river is a cascade falling through 
a large snow bed ; the snow reaches in several place?! from the 
river bed on the opposite side, to the suimnit of the mountains 
which are very steep. We ate almost in sight ofGangotrl. 

The river flow's under beds of snow whicli liave fallen into 
it from the peaks, and cover it. 

Pass above a cascade falling over a precipice of grey granite 
with black sparry spots. Wonderfully steep preci[)ices on both 
sides of the river; on this side, the rocks are quite bare and 
shattery. • 

Cross above a cascade falling from a rocky gorge to the left. 
Path extremely bad. 'I’liis river below foaming between walls of 
ro<rfc perfectly perpendicular. A sauglia (now' destroyed) had 
formerly been laid over at this place by tlie banditti, who, in the 
rains, j)hmder tin? Cedfirnaih distrirls 1o the eastward. The 
rocks through which the river flows have horizontal strata, and 
the light hue of Portland .stone, 'fhew arc as usual granite. The 
cedars here are poor and starved. Rudr TIimrdaya a .snowy peak 
95°. Gangotri : the small temple ‘ of Ganga MaT and Hhagi- 
rat’hi on right bank of Ganges. 

The path to day was of the worst description,, and is on the 
whole, J think, tlie most rugged march w'o have hitherto had, 
thougii there are not any long ascents. Nothing can be more 
unpleasant than the passage along- the rotten ladders and 
inclined scaffolds, l»y which the faces and corners of the preci¬ 
pices near Bhairog'hatT arc made. The rest of the way lie.s 
along the side of a very steep mountain, and is strewed with 
rocks. The views of the snowy peaks which are on all sides, 
were very grand and wild. 

The rocks are of granite, but of a lighter colour than usual, and 
specks of a bright black sparry substance mo intersperstul in 
them at the distamies of from one to three inches. 

The riveifs bed from Bhairog'hatT to Gauricuud, was betw'eon 
mural precipices of ::^00 or 300 feet high ; above them was the 
steeply inclined ground, along which our path lay. Though 
very rocky, there w'cre many places with soil where the cedars 
grew, but not large. Above the path to our left were bai*e rocky 
precipices, on the summit of which the snow lies : at GaurTcund 
and Gangotri the river’s bed becomes more open. The temple 
at Gangotri is a Mmufuj) of stone of the smallest kind ; it con¬ 
tains small statues of Bhagirat’hl, Gaiiga, &c. and it is built over 
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a piece of rock called Bhagirat’hT-8ita, and is about 20 feet 
higher than the bed of the Ganges ; and immediately above its*' 
right bank, there .,is also a rough wooden building at a short 
distance for the shelter of travellers. By the river’s side, there 
is in some places soil where small cedars grow.; but in general 
the margin is strewed with masses of rock, which fall from the 
precipices above. The falls do not appear recent. 

« Too much tired to attempt to boil mercury in the tubes to 
day. At night, having lire pared the instruments to take the 
immersion of one of .Tupitei ’s satellites, we laid down to rest, but 
between 10 and 11 o’clock were aw^akened by the rocking of the 
ground, and, on running out, soon saw the effects of an earth¬ 
quake, and the dreadful situation in which we were, pitched in 
the midst of masses of rock, some of them more than 100 feet 
in diameter, and which had fallen from the cliffs above us, and 
probably bronglit down by some former earthquake. 

The scene around us, shown in all its dangers by the bright 
moonlight, was indeed very awful. .On the second shock, rocks 
were hurled in every direction from the peaks around to the bed 
of the river, with a hideous noise not to be desciibed, and never 
to be forgotten. After the crash caused by the falls near us hjjd 
ceased, we could still hear the terrible sounds of heavy falls in 
the more distant recesses of the mountains. 

\Vc looked up with tlismay at the cliffs overhead, expecting 
that the next shock would detach some ruins from them. Had 
they fallen, we could not have escaped, as the Iragmeiits from the 
summit would have flown over our heads, and w'e should have 
been buwed by those from the middle. 

Providentially there were no more shocks that night. This 
earthquake was smartly felt in all [>arts of the mountains, as well 
as in the plains of the north-west provinces of Hindustan. 

In the morning we removed to the left bank of the river, where 
there is a bed of sand of' about 160 yards wide ; there is a flat of 
soil with trees of about 20 yartls wide, and immediately above it 
are precipices with snow on them; here we were much more 
secure. In the afternoon indeed, the effects of the snow melt¬ 
ing, often caused pieces of rock to fall from above, too near our 
station, but we could avoid them by numing over the sand to 
the river side, which could not be d<)ne on the right bank ; 
besides only compai'al.ively small pieces fell here, and iu day 
light, so that this is much the bestside^to encamp on. We had 
the curiosity to measure trigonometrically the lieight'of the cliff, 
at the foot of which we were during the shock, and found it to 
be 2746 feet. 

This day, the 27th, we had a slight shock of an earthquake, 
as well as on the 28th. 

Filled a new and full length clean tube with pure mercury j 
immediately after filling (unboil^), it stood at 20 inches. 
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Thermometer attached.78° 

Ditto detached.68° * 

#■ 

Having hung the barometer up in the tent, and allowed it to 
acquire the temperature of the air and adjusted zero, the follow¬ 
ing heights were observed : 

Thermometer attached.77-4° 

Ditto detached.63° 

Upper surface of the mercury.20 in. 

Second reading an hour afterwards, 
mercury upper convex surface.20 

An hour afterwards upper convex.20 

Afternoon, outside of the tent three 
hours after tilling the tube ; mean at 
four o’clock.20 , 

There were very few and but small (air) bubbles in the column, 
and the vacuum was evide^itly pretty good, as shown by the 
smart cracking' of tlie mercury against the top of the tube. 

Water boils at.196° 

• 

We now' begin to boil the mercury in the tube. The tube as 
usual broke. None but a professed artist can expect to succeed 
in this diflicult business once in 10 times. With the unboiled 
mercury, there must be an error, but it should not, I think, 
affect the heights more than 200 feet, and g'etaerally not 100 feet; 
and as under the present circumstances we cannot do more, we 
must be content with sucli approximate altitudes ; and*I reckon 
it of some consequence to have the heights of these places even 
within 200 feet, as hitherto no idea could be formed on the 
subject. 

When a tube is filled with unboiled merciny, which of course 
contains air, it stands at first higher than it ought from the air 
dilating the column ; but, after a short time, much of the air 
escapes into the upper part of the tube, where the vacuum ought 
to be, and there expanding pi’osses doivn the mercury in the tube, 
thus making it lower than it shoidd be. The mean height will 
not differ much, perhaps not more than two-tenths of an inchin 
moderate heats from that shown by a boiled tube. 

The barometers 1 had were two out of six sent from England 
to the Surveyor-General’s Office. They were made by Berge, 
and are -ver)^ fine instruments ; but so little attention had been 
paid to their packing, that the tubes of them all were found to 
be broken when they arrived in Calcutta, as well as most of the 
thermometers belonging to them. There were spare, but 
unfilled tubes sent with them, and some of these would not fit. 

Whenever barometers are sent, there should be to each at 
least six spare tnhesjilled in Mdgland by the maker, and herme- 
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tically sealed ; and these should be carefully packed in separate 
cases of copper or wood lined with flannel, and the scale down¬ 
wards should go tods inches. The scale of these barometers 
only reaches to 19 inches. In instruments intended for India, 
solidity should be considered ; we want those which will do their 
work effectuality and are not anxious that they should be small 
and easily portabhy as we can always here find means of carrying 
th'.m. The mean height of the column by such observations as 
I thought most to be depended on is 20 in. 837' ; the tempera¬ 
tures of the ail and mercury being 73° and 65°. From which 
the height of Gangautri above the sea, is, calculated by 


Feet. 

M. Raymond’s method.10319*4 

Dr. Hutton’s method. 10306* 6 

Jalilude observed Maif 27 and 28, 1817. 

By me, reflecting circle, alternate faces, mean 

by A and B. Libra....’_... 30° 59' 29" 

Large sextant by Berge. Lieut. Herbert, four 

sets ditto. 35*5 

By me, reflecting circle, eight circummeridional 
altitudes of spica, being 24 indexes, on alter¬ 
nate faces . 27*1 


Mean latitude of Gangautri.. . 30'59*30*5 


These were good observations, and refraction is allowed on 
the altitudc-s, according to the barometer and thermometer; and 
all other corrections for precession, •aberration, nutation. See. are 
applied ‘as usual. 

The pole star could not be seen on account of the height of 
the cliifs, nor any star to the south lower than those observed. 
The same cause most unfortunately prevented our being able to 
observe any eclipses of Jupiter’s satellites here, or the occultation 
of the star £!: libra by the moon, and I was sorry to find that my 
chronometers could not be depended on to show the difference 
of longitude in time. Though they are of the best kind, and 
hung in gimbals, no method of carriage that 1 had then adopted 
could prevent them feeling the effects of the short and conti¬ 
nually repeated jerks they received from the uneven steps which 
the m'an who carried them on his back was obliged to make. 
Nothing, except a staff, can be conveniently carried in the hands, 
as they are so frequently employed in assisting the feet in diffi¬ 
cult places. 

The mean breadth of the Ganges at GangotrT was (measured 
by the chain) 43 feet, depth 18 inches, and nearly the same 
depth at the sides as in the middle : the current very swift, and 
over large rounded stones. This^was on the 26th May; the 
stream was then in one channel, but the effect of the sun in 
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melting the snow was at that season so powerful that it was 
daily much augmented ; and on our return to Gangotrl on the 
2d of June, the depth of the main stream \vas two feet, ahd it 
was a few feet wider (but 1 did not then measure the width). 
Several shallow-side channels had also been filled in the interval, 
and on the whole 1 estimate that the volume of water was 
doubled. 

Though the frequency of the earthquakes made us very 
anxious to get out of our dangerous situation in the bed of the 
river, we resolved, as we had come so far, to leave no means 
untried to trace the stream as far as possible, and accordingly 
set out on the morning of the 29th of May, hoping to arrive at 
the head of the river in the course of the day. The two Gangotrl 
Brahmins could not give any information as to how far it might 
be distant; they had never been higher than Gangotrl, and 
assured us that no persons ever went further, except the Munshl, 
wdio appears by the account in the Asiatic Researches to have 
gone about tw'o miles. , 

Mr. Janies Frazer visited Gangotrl in 1815, and was the first 
European who did so. 

From Gangotrl fonrard up the Ganges. 

Pass avalanche and fragments of rock newly fallen, and 
w'hich cover the path. 

Ascend a snow bed which covers the river; it is about 30 feet 
thick. 

Over the snow bed, and descend to the open stream. Here a 
gorge of huge rocks obstructs t he stream ; they have all fallen 
from above. 

N.B. The Brahmins say they never heard of any rock or place 
called the Cow’s Mouth, or Gao Muc’h, or any thing like it 
either in sound or .signification. We did not see or hear of any 
image whateN cr. 

River flows under a snow bed ; a rill of w’ater from the snow 
to right. High jirecipicos on both sides all the W'ay. 

Alternate avalanches of snow and rock recently fallen. River 
under an avalanche of 500 feet thick ; the snow hard and frozen. 

A great fall of the peaks. River bed filled with fallen rocks, 
and difficult to pass. I'he stream, a succession of cjitaracts. 
High peaks above. 

Over fragments. H,ere the river falls out of a snow bed in a 
cascade of foam : ascend the great snow bed. 

Strong ascent of the snow bed, which is about 100 feet thick, 
over the river. 

Cross a torrent six feet wide and nine inches deep ; it comes 
from a cleft in the peaks to the left. River here under a snow 
bed. ^ 

River turns the foot of high snowy oeaks to the right; preci¬ 
pices quite perpendicular to the left. Hudra Himalaya peak, 97®, 
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Finding that the head of the riVer must be more distant than 
we expected, we sent back to GangotrT for a small tent. ., 

IlLigh mural precipices rising immediately from the river to the 
left: snowy peaks to the right, their summits about 6000 feet 
above us. 

Cross the river at some falls. We leaped ffom rock to rock 
with some difficulty. Present general line of snow about 200 
teet above us. To the riglit, the face of the mountain has 
slipped. 

Bliojpatra (i. e, birch) jungle to the right with some pines, 
but small and stunted, (ireat mural precipices to the left. 

Begin to pass a great snow bed from under which the river falls 
in a cascade. Heavy slips of the mountain to the right. 

Ascend a very steep mass of snow, which covers the river; it 
ap]>ears to be 300 feet thick. 

Cross a rill. To the right above us are sharp snowy peaks 
6000 or 7000 feet high ; at their bases is some soil and loose 
stones, in which Ijirch and small lirs grow. 

Up the rocky bed of the river, and hf;re ascend a very large 
snow (fed, whicli reaches from the top of the peaks to tlie right 
of the river, and conceals it : the river bed here more expanded. 
The feet of the mountains to the right not so steep as hitherto. 
To the left are precipices. Saw some musk deer among the 
rocks. From the top of the snow bed, a noble snowy peak (St. 
George) appeal's. 

Above the left bank of the river, and by tlie side of the snow 
bed, are some birch trees and small long leaved lirs, but no more 
cedars. This being the only convenient or safe place we could 
see, we halted here. The river is perceptibly diminished in bulk 
already, and we hope that to morrow we may see its head. The 
march to day was most toilsome, and rough through the loose 
fragments of rock which daily fall at this season from the peaks 
on either side to the river, in the afternoon when the sun melts 
the snow. Travellers should contrive to gain a safe place by 
noon, or they may be dashed to pieces. 

It was very cold at this place, and froze all night, but we had 
plenty of fire wood from the bhojpatra trees. The soil was 
spongy, and full of rocks. The silence of the night was several 
times broken by the noise of the falling of distant avalanches. 

By the barometer, it appeared we were 11,160 feet above the 
sea. Water boiled at 193° of Fahrenheit. 

A little tent, which one man carries on his back, came to us ; 
but in this trip, we ate and slept on the ground, and were well 
pleased to have got so far beyond GangotrT, hitherto the boundary 
of research on the Ganges- Latitude observed, 30° 58' 59". 

The place we passed the night on is elevated above the left 
margin of the stream, being a sort of bank formed by the ruins 
of fallen peaks ; but as the falls are not recent, nor the slope so 
steep as in most places, the birch trees and various sorts of small 
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|)ines and mosses have had ticne to fix their roots, and afford 
fuel and shelter, tk very long and deep snow avalanche reaches 
from the peaks above the left bank down to the river, and pon- 
ceals it. On the opposite side of the river, the cliffs are of great 
height and mural, except in one place where a tremendous fall 
has taken place/ encumbering and obstructing the bed of the 
river. But these ruins are so frequent, that the traveller scram¬ 
bles through them with little regard, except where the freshness 
of the fracture of the fallen masses of rock warns him to mend 
his pace, and get as soon as possible out of danger. 

May 30.—Birch tree, halting place, forward. Thermometer, 
sunrise, 32°. 

Set off from the middle of the snow bed. 

A torrent eight feet wide, five inches deep, joins the river. 
Its edges are frozen. 

Cross a high avalanche of snow, which conceals the river; it 
is very hard frozen. The bed of the river begins to be wider; 
large icicles hang among the rocks. 

Ford a rivulet or torrent* from the left 11 feet wide. Rocky 
and rough. Gradual ascent. 

Gradually ascending among rocks. To the left, high cliffs ot 
g^’-anite, but not so steep as before. To the right, snowy peaks; 
their summits about^iOOO or 7000 feet high, distant about two 
miles. The river bed is Ivere about two furlongs wide, and full 
of stones. River certainly diminished in size ; it is very rapid, 
its bed being an ascent. We are now above the line of vegeta¬ 
tion of trees, and past the last firs. The birches remain, but 
they are only large bushes ; laurels also are seen, and a sort of, 
I believe, lichen, which grows in the rocks. The nOble three- 
peaked snowy mountain shines in our front, and is the grandest 
and most splendid object the eye of man ever beheld. As no 
person knows these peaks or their names, vve assume the privi¬ 
lege of navigators, and call them 8t. George, St. Patrick, and 
St. Andrew. St. George bears 129°; St. Patrick 132° 30'. 

N. B. On going further, we saw another lower peak between 
St. George and St. Patrick, which we called St. David, and the 
mountain collectively the Four Saints. 

A fall of the river of 12 feet over rocks, and a succession of 
smaller falls. The inclination of the bed of the river is consider¬ 
able ; it is filled with blocks of granite, white, yellow, atid red, 
and we saw some flint. Very difficult moving here. Great slips 
of the mountain to the left. 

Most difficult. O^er masses of rock, which have fallen from 
above to the stream. This station is full of peril, bein^ a veiy 
recent slip of the whole face of the mountain to the left. The 
broken summits cannot be less than 4000 feet high; blocks 
threaten to fall, and are indeed now continually coming down : 
1 have not seen so dangerouij a slip. The rum extends about 
half a mile; every person made the greatest haste to get past 
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this horrid place. The fracture the rock%is so fresh, that I 
suspect this havoc must have been caused by the earthquake* ■ 
of the 26th ; for heard a great crash in this direction. 

Over snow for the most part. An enormously high and 
extensive snow bed in sight in front: it entirely conceals the 
river, but the stream is yet 20 feet wide. 

Snow all round, and above and below, except where it has 
^pelted just here on a convenient flat between the river, and the 
feet of the mountains to the left. All beyond is an inclined bed 
of snow ; so we must halt here. Call it halting place near the 
debouche ot the Ganges. 

Proceeded forward to reconnoitre, and returned. 

Up the river, and along snow. Mount Moira 170°; pyramid 
peak, 200°. 

Return to ©, eight to halt for the sake of fire wood. 

This is an excellent and safe place ; no peak can fall on us ; 
five companies, or even a battalion, might encamp here. Sublime 
beyond cescription is the appearance of the snowy peaks now so 
close to us. The Four Saints are at the head of the valley of snow, 
and a most magnificent peak, cased in snow and shining ice,, 
stands like a giant to the right of the valley: this we named 
Mount Moira. The snow valley, which hides the river, appeal^ 
of great extent; to morrow will show what it is. 

We experienced considerable difficulty inbreathing, and that 
peculiar sensation which is always felt at great elevations where 
there is any sort of herbage, though I never experienced the like 
on the naked snow beds, even when higher. Mountaineers, who 
know notlyng of the thinness of the air, attribute the faintness 
to the exhalations from noxious plants, and I believe they are 
right, for a sickening effluvium was given out by them here, as 
well as on the heights under the snowy peaks, which I passed 
over last year above the Setlej ; though on the highest snow, the 
faintness was not complained of, but only an inability to go far 
without stopping to take breath. 

Barometer .—The tube heated, and then gradually filled with 
mercury half an inch at a time, and the bubbles which were per¬ 
ceptible, driven out by gently beating against the places tney 


were at. 

, The mercury stood at. 18*854 in. 

Detached thermometer...65° 

Attached ditto...53° , 


Height of the place above the level of the sea 1*2*914 feet. 
Water boils at 1924-°, whi;h, according to Mr. Kirwan's table, 
answers to a barometer of 19*5 inches. 

We are about 150 feet above the bed of the river. By day 
the sun is powerful, although we are so surrounded by snow; 
but the peaks reflect the rays. When the sun sunk behind the 
ihountains, it was very cold ; at night it froze. High as we ai'es, 
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the clouds yet rise l^glier. Tfie colour of the sky is a deej) blue. 

‘•What soil there is is spongy. A few birch bushes are yet seen; 
but a large and strong ground tree or creeper overspreads' the 
ground somewhat in the manner of furxe or brambles ; and it is 
a curious fact that tin; wood of this is, we think, that of which 
the cases of blaclt lead pencils are made, being of a fine brittle, 
yet soft red grain; and the smell is the same as of that used for 
the pencils, and which has hitherto been called by us cedar. I 
have specimens of this wood ; it is called, J think, chundun : I 
saw it on the summit of the Chour peak, and in the snowy regions 
of Kuriaur, but did not then examine it. It will be found pro¬ 
bably that the pinus cedrus, or cedar of Lebanon, is the deodar 
(or as it is called to the westward, the kailou), and no other. 
-Nor do our mountain cedars (24 foot in circumference) yield in 
size or durability to those of Lebanon. But this ebundun (mis¬ 
called cedar) is not oven a tree ; it may be called a large creeper, 
growing in the manner of bushes, though it is very strong, and 
some of its arms are as thick as a man’s thigh. Of this, and 
also of the great cedar (deodar), and of otlier pines, 1 will send 
specimens. 

Latitude, mean 30° 56''34\'3". 

^ Good ohsenmtioua .—The particulars of them, as well as of all 
others, 1 have preserved. 

The strata of rock, where exposed, near the summits of the 
grand snowy neaks, were very nearly horizontal, as I observed, 
last year, at t ie summits of the 'leaks above the Setlej ; though 
in lower parts of the liimalaya, t le rock is generally seen deeply 
declined, as observed between Dangul and Sookie, well as at 
Jumnotri, &.c. 

The colour of the high rocks on the Four Saints appeared to 
be of a light yellow mixed with brown or black. There being a 
small piece of level ground here, a primary base was measured 
on its longest extent; it was 319 feet; vvith it a longer base of 
6(37‘2 feet was obtained, favourably situated for taking the 
heights and distances of the peaks in front. This base, being 
but short, and no other to bo had, great care was taken in 
observing the angles and elevations; and they were repeated 
both with a fine theodolite, and reflecting instruments (my cir-^ 
cular instrument could not be safely brought beyond Reital). 
The angle of altitude of Peak St. George was 14° 07'. 

Height of the peak above the sea, 22,240'() feet. 


St. Patrick, height above the station.*. 9,471 

Station above the sea... 12,914 

Distance 42,480 feet; and height above sea, feet. 22,385 

{To be concluded in otir next,) 
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Observations on certain Substances iclnch hare ' been supposed to 
act as Acidsf and as Alkalies, By R. Phillips, FRfcj. 

• &c. 


Tiik lir.st volume of the Aiiiialcs tie Chimie contains a 
memoir by* M. Perthollet; the object of* wlsicli is to show, 
that if the metals, when oxidi/.ed, perform the functions of 
alkalies with the acids, the same oxides also atit as atdds with 
the alkalies. Mr. Smithson (Phil. Trans. 1811,) udoptin^^ a 
simihir opinion with respect to the action of silica upon other 
earths, has considered it as an acid, and has employed the term 
silicate to express its compounds : thus he says that zeolite 
may be regarded as a. silicate of alumina and soda ; and he 
considers the compound as bearing some analogy to alum. 
M. Lk'rzelius has not only admitted that silica performs the part 
of an acid in certain compouiuls, but has attributed similar 
powers to alumina, and employs the term aluniinate. The fo]«- 
lowing passage from his Nouveau Sy’-steme Mineralogique (p. 7(1), 
would however appear to indicate that he had not clearly de¬ 
termined the nature of the substances included in this class ; 


St'lou Rkebcrg, le gahnitc contient 

Alumine.6()"007 contenant 

Oxid® de zinc .... 24*25 5 


oxioene 


28-2 

4*0 


Oxide de fer 


9*25comme oxidule 2*0 


Silica. 4*75 


o-o 


12 oil b 

2 1 

1 

I 


Gn pent considCrer ce mineral de plusit urs rnanieres. Si nous 
ne faisons pas attention au fer et Ti la silice, ce sera un alnmi- 
nias zincicus, dans lequel ralumine contient six I'ois roxigene 
de I’oxide de zinc, Z i et qui peut etre colore par le 
siliciasJ'errosus. D’un autre cote il peut encore etre compose 
d’un double aluminiutc de zinc et de i'er, c'est-a-dir<i former \m 
trialuminias J'crroso-zincicus, de sorte quo ralumine dans (outes 
ces combinaisons simples, contienttrois fois autanl d’oxigene quo 
le corps uvec lequel elle sc trouve combi nee. .Dans ce cas, 
la composition serait J'A'^ + 2 Z i -|»yl ' S.” 

Dr. Thomson, in his System of Chemistry, has ah^o adopted 
the idea of the action of silica as an acid ; and when the au¬ 
thorities by which this opinion is sanctioned are co'isidined, 
it will, I am apprehensive, appear useless for me to endeavour 
to show', that by admitting silica and alumina to be, or to perform 
the functions of acids, we are ii\ danger not <>nly of -adopting 
a loose system of nomenclature, but also of attributing to bodies 
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, the properties of acids, whose only claim consists in their 
power of combination with other bodies, and which power will, 
consistently with Berthollet’s observation, equally entitle them 
to be ranked in the very opposite class of alkalies. 

It will be readily granted that silica does not possess any one 
of the more obvious properties which characterize acids ; it is 
inodorous, tasteless, insoluble in water, or alcohol, does not atfect 
vegetable colours, and has no immediate action upon any alkali, 
earth, or metal, so as to neutralize, dissolve, or form crystalline 
compounds with them. On the other hand, there aie cases in 
which it appears to act as an alkali; thus, in a finely divided 
state, silica is dissolved by the acids generally, and with the 
fluoric acid it forms a peculiar compound : it is certainly con¬ 
sidered that the silicated fluoric acid is a compound acid, but 
it is to be remembered that the fluoric acid possesses acidity 
without being combined with silica ; and moreover, when sili¬ 
cated fluoric acid is mixed with water, the silica is precipitated; 
but as this is perfectly analogous to what happens when muriate 
of antimony is poured into water, I think that analogies are 
more favourable to the alkaline, than to the acid properties of 
silica. 

With respect to alumina, it cannot for a moment be questioned 
that its powers as a base are much more strongly marked than 
those of silica; it readily combines, when minutely divided, 
with almost every acid; and the formation of alum must be 
(leemed satisfactory evidence of its saturating power with re¬ 
spect to acids. 

Alumina, however, resembles silica in its property^ of com¬ 
bining with the alkalies, potash and soda; and it is not, 1 
believe, genei*ally known, that with jootash it so far performs 
the function of an acid, as to form a crystalline compound. 1 
have, however, procured it in crystals of considerable size, and 
they appeared to be efflorescent, but 1 have not yet subjected 
them to analysis ; and as I am not ciware that any crystalline 
compound of silica and potash has been formed, it must, 1 think, 
be admitted, that the acid, as well as the alkaline functions of 
alumina, arc better defined than those of silica. 

Oxide of lead is a substance which possesses the power of 
■combining with acids and alkalies in a still more remarkable 
degree than alumina. When this oxide is dissolved in acetic 
acid, it is well known that a certain quantity saturates the acid 
sufficiently *to prevent its action upon vegetable colours, and by 
evaporation we procure sugar of lead ; but if this solution be 
boiled witli an additional quantity of oxide of lead, we obtain 
a compound (Goulard’s extract of lead) which is remarkable ou 
two accounts. First, it is a real subsalt, and soluble in water, 
and there is not, that I know, of, a similar instance in record. 
Secondly, the oxide of lead in excess acts so completely as aa 
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alkali, that Mr, South has discovered, it possesses the. power of‘' 
turning turmeric p^er brown. Again, Mr. Faraday informs me, 
that by boiling the solution of muriate of zinc, as usually ob¬ 
tained, with an additional quantity either of the metal or the 
oxide, a solution is produced, which acts on turmeric paper as 
an alkali. There cannot, therefore, be any doubt as to the power 
of oxide of lead and of oxide of zinc, to perform the function of 
mi alkaline base. 

The property which oxide of lead possesses of combining with 
tlie alkalies*potash and soda, or in other words, performing the 
function of an acid, is as perfect as that of silica; and it resfembles 
alumina in forming a crystalline, and consequently a definite com¬ 
pound with an alkaline base. M. BerthoUet, iii the memoir already 
alluded to, states that when oxide of lead is boiled with lime 
water, very small iridescent and transparent crystals are formed. 
Now this compound is the more remarkable, because it results 
from the combination of two bodies, which possess distinctly 
marked alkaline properties. Similar*observations may be made 
with regard to oxide of zinc; it combines with ammonia, jiotash, 
soda, and lime, and therefore appears to perform the functions 
of an acid even more extensively than oxide of lead. • 

The powder of Cassius is a compound which it would be dif¬ 
ficult to describe, on the assumjition that its formation depends 
upon the acid nature of one, and the alkaline nature of the other 
constituent. In fulminating gold, the metallic oxide apjieais to 
act as an acid, for it is in combination with ammonia ; but w'ith 
tlie acids, the oxide of gold performs the function of a base, 
giving rise*to the well-known salts of gold. Oxide of tin seems 
in some compounds to act as an acid ; thus it combines with the 
alkalies, potash and soda; and italso exhibits distinctly the proper¬ 
ties of an alkali, as far as combining w'ith acids is to be esteemed 
as such. If, however, the powder of Cassius be a compound 
of oxide of gold and oxide of tin, as is generally allowed, w'hat 
functions can be attributed to them ? Do they combine as 
acids, as is supposed to be the case, W'hen the fluosilicic acid i.s 
formed ? or do they combine as alkalies, as when lime and oxide 
of lead unite? or if we consider one oxide as oevforming the 
function of an acid, and the other that of an al cali, what rule 
have We for assigning to each its peculiar office? These 
remarks might be extended to a greater length, especially if 
the oxides of antimony were taken irfto the accoiuTt: these 
have been supposed by Berzelius to act the part* of acids, 
and he has accordingly adopted the appellations of antimouiales 
and antimonites. There are many cases also in which metallic 
oxides combine wdth vegetable products, such as oxide of 
lead with gum, starch, &c,: now in these cases, the rules of 
nomenclature have been so completely set at defiance, and 
chemical propriety so violated, as to give these compounds the 
appellations of gummate and amylate of lead. Are w e then to 
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consider gum and starch as acids because they combine with 
metallic oxides ? 

It would be difiicult, or perhaps impossible to suggest any 
mode of describing such com})ouuds, as i have adverted to, 
without incurring arnbiguiiy or improprie ty; I think, however, 
it would be possible to employ a nomenclature which would not 
involve the incousistericy of describing the same substance somcr- 
times as an acid, and at others as an alkali. With this view I 
would propose to consider these compounds as resulting 7iot 
from the same law as that which determines the (combination 
of acidic and alkalies, but as derived, at any rate, in most cases, 
from the general disposition which oxides have to combine 
with each other. By reverting to the original mode of ex¬ 
pressing the compounds of silica and the alkalies, and alumina 
and the alkalies, we should avoid all tlieory, and employ terms 
sufficiently descriptive of the compounds. 

Instead, therefore, of speaking of silicates or alurninates, we 
may use the term silicated or ulumiimled potash, soda, or lime ; 
it may be convenient so far to regard the compounds as saline, 
as to consider the more distinctly marked alkaline body as the 
base, and without involving any theory. Thus oxide of tin pos¬ 
sesses greater power of combination witli alkaline bodies than 
oxide of gold does ; the powder of Cassius may therefore be de¬ 
nominated stannated gold. Mercuriated lime, plum])ated lime, 
antimoniated and untimonited potash, plumbated gum and ziii- 
cated potash, are terms which may be employed without violating 
the present system of nomenclature, and without confounding 
bodies whose properties arc not merely distinct, but diametrically 
opposite. The compounds of metallic oxides with ammonia 
might be included in this method; thus we might say cuprated 
or zincated ammonia; but as no ambiguity arises from the use 
of the term aminoniuret, it would be worse than useless to 
attempt any alteration in these cases. 


Article XIII. 

Axai.yses oe Books. 

An ]]istorical and Descriptive Account of the Steam Engine^, 
comprising a general View of the various Modes of eniploying 
Elastic Vapour as a prime Mover in Mechanics; with an 
Appendix of Patents and ParUamentarij Papers connected 
tvith the Subject. By Charles Frederick Partington, of the 
London Institution. 8vo. London, 1822. 

The great importance of the steam engine in a commercial 
point of view will, perhaps, render it unnecessary for us to offer 
Any thing in the way of apology for presenting our readers with 
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a brief uotice of this stupendous machine, of which a detailed , 
account is given in the above work. 

The historical data furnished by Mr. P. certainly throw consi¬ 
derable light upon the early history and subsequent improve¬ 
ments which have been ell’ected in the steam- engine, and to 
this part of the w'ork w e shall principally confine ourselves. 

Among the numerous competitors for the honour of having- 
flfrst suggested steam as a moving power in mechanics, we must 
certainly place Brancas and the Manjuis of Worcester in the 
foremost rank, 'fhe former of tlicsc was an Italian philosopher, 
of considerable eminence, and who, in Hi29, published a ti^atise, 
entitled ‘ La Machine,’ &c. w'hich contained a description of a 
machine for this ])urpose. The apparatus employed by Brancas 
was in fact nothing more than a large leolipile, similar to tire 
blowpipe suggested by M. Pictet, of Otmeva, with this difference, 
that the aperture in the pipe connected with the hotly of the 
molipile instead of lieing directed towards the lamp (or in this 
case the furnace that heated the mfjchiue) was made to strike 
against the floats or vanes of a wheel, by which means a rotatory 
motion w'as produced.” 

After the publication of this scheme, which it is probably 
was never put in practice with any useful t:llect, nearly 30 years 
elapsed ere the farther consideration of this important subject 
was resumed by the Maiijuis of Worcester. The mode of 
employing steam recommended by the Marquis, and which he 
describes in his ‘Century of Inventions’ to have completely 
carried into etlcct, w'as entirely different from that of his prede¬ 
cessor ; and it is evident that the noble author had received no 
previous hint of Brancas's invention, as he expressly states in 
another part of the above work, that he ‘ desired not to set down 
any other men’s inventions ; ’ and if he had in any case acted on 
them, ‘ to nominate likewise the inventor.’ 

“ In I0‘83, a scheme for raising water by the agency of steam 
was offered to the notice of Louis XIV. by an ingenious English 
mechanic of the name of Morland. This, however, was evidently 

• “ This wt>rk was written about the middle of the seventeenth century, and, consi¬ 
dered JUS the united tliscoveries of one individual, is certainly one of the most extraordi¬ 
nary scientihe productions which has yet issued horn the press in any age or nation. In 
addition, 4iowcver, to its valjtc, as containing the first tangible suggestion for the em¬ 
ployment of steam as an hydraulic and pneumatic force, it has unquestionably formed 
the foundation r.f a hirgc portion of patent inventions which make so inovnincnt a feature 
hr the present day. The praiseworthy labours, howeter, of this indefatigable noble¬ 
man .shared the fate which usually attends on projectors ; and it was left to the slow 
though certain march of scientific improvement to award to his memory a posthumous 
praise, 'i'he Marquis also published a work, entitled “■ An Exact and True Definition 
of the ino.st Stupendou.s Water-commanding Engine, invented by the Eight Hon. (and 
deservedly to be praised and admired) Edward Somerset, Lord Alarquis of W^orcestcr, 
and by his lordship himself presented to lus JVIost Excellent Majesty Charles II. our 
most gracious Sovereign.” This was publishedin a small quarto volume of only 22 p^cs, 
and consists of little more than an enumcratioif of the wonderful properties of the above 
engine ; and it is most probable that he never published any. key to the first hint fhr* 
Joidiedin the Century of Inventions.” 
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. formed upon the plan previously furnished by the Marquis of 
Worcester in his Century of Inventions. Morland was presentfed 
to the French monarch in 1682, and in the doiirse of the follow¬ 
ing year, his apparatus is said to have been actually exhibited at 
St. Germaines.”' 

The claim lately made by the Americans to the invention of 
the fiNteam boat is completely set at rest by reference to Mr. P.'s 
work, in which we find, under the head of Steam Navigation, p. 
53, the following curious historical data : 

“ In 1698 Savery recommended the use of paddle wheels 
similalt to those now so generally employed in steam vessels, 
though without, in the remotest degree, alluding to his engine 
as a prime mover; and it is probable that he intended to employ 
the force of men or animals working at a winch for that purpose. 
About 40 years after the publication of this mode of propelling 
vessels, Mr. Jonathan Hulls obtained a patent for a vessel in 
which the paddle wheels were driven by an atmospheric engine 
of considerable power. In'describing liis mode of producing a 
force sufficient for towing of vessels and other purposes, the 
ingenious patentee says : * In some convenient part of the tow 
boat, there is placed a vessel about two-thirds full of water, with 
the top close shut. This vessel being kept boiling, rarefies the 
water into steam: this steam being conveyed through a large 
pipe into a cylindrical vessel, and there condensed, makes a 
vacuum, jvhich causes the weight of the atuiosphere to press on 
this vessel, and so forces down a piston that is fitted into this 
cylindrical vessel in the same manner as in Mr. Newcomen's 
engine, with which he raises water by fire. 

“ Mr. riiiU’s patent is dated 1736, and he .employed a crank to 
produce the rotatory motion of his paddle wheels ; and this inge¬ 
nious mode of converting a reciprocating into a rotatory motion 
was afterwards recommended by the Abbe Arnal, Canon of Alais, 
in Languedoc, who, in 1781, proposed the crank for the purpose 
of turning paddle wheels in the navigation of lighters." • 

Mr. Partington gives the following account of the improve¬ 
ments effected by IVlr. Watt; 

Mr. Watt’s attention was first drawn to this subject by an 
examination of a small model of an atmospheric engine belong¬ 
ing to the I'niversity of Glasgow, which he had undertaken to 
repair. In the course of his experiments with it, he found the 
quantity »f fuel and injection water it required, much greater in 
proportion .than in the larger engines; and it occurred to him 
that this must be owing to the cylinder of this small model 
exposing a greater surface in proportion to its contents, than 
was efiected by larger cylinders. This he endeavoured to 
remedy, by employing non-conducting substances for those parts 
of the engine which came in immediate contact with the steam. 
After a variety of experiments, the results of which we shall 
presently describe, he succeeded in constructing a working 
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model, capable of producing a force equal to 14 pounds on every . 
inch pf the piston, and which did not require more than one- 
third of the steam •used in the common atmospheric engine to 
produce the same effect. 

** It will be evident that this was as near an approximation 
towards perfection as could possibly have been expected; and 
indeed mucli more than was likely to be effected in a large 
eftgine, as the vapour left beneath the piston possessed only 
l-15th part of the elastic force of the steam employed to form 
the vacuum.* 

** Having discovered that the great waste of caloric in ffie old 
ongine, arose from the alternate heating and cooling the cylin¬ 
der, by the admission and subsequent condensation of the 
heated steam, Mr. Watt perceived that to make an engine in 
which the destruction of steam should be the least possible, 
vind the vacuum the most perfect, it was necessary that the 
cylinder should remain uniformly at the boiling point; while 
the water forming the steam was cooled down to the tempera¬ 
ture of the atmosphere. To effect this, he employed a separate 
condensing vessel, between which, and the hot cylinder, a 
communication was formed by means of a pipe and stop cock. # 

“ To understand the action of this engine, we may employ a 
common syringe, connected with a boiler, as in the atmo¬ 
spheric engine, and furnished with a pipe passing into an air¬ 
tight vessel, immersed in water for the purpose of condensa¬ 
tion, 

‘‘If the piston be then raised, and the communication with the 
condenser cut off, the steam will sj)eedily expel the air ; when 
this is effected, the further admission of steam must be pre¬ 
vented, and the communication with tlie condenser opened. 
The steam will now expand itself, passing- down the pipe and 
entering the condenser; the moment, however, that it comes in 
contact with the sides of the cold vessel, it will be condensed 
and a vacuum formed ; and this process w'ill continue to proceed, 
Bt) long- as any steam remains beneath the piston. 

“The only objection that offered itself to this admirable mode 
of condensation, arose from the difficulty experienced in get¬ 
ting rid of the water and air that remained in the condensing 
vessel. •When steam was generated from water that had been 
freed from air by long boiling, a considerable advantage was 
obtained ; and it was found mat a powor nearly equal to the 
entire pressure of the atmosphere was jiroduced. The great 
advantage thus obtained will be sufficiently obvious, when it is 
known that, in the engines previously constructed, the elasticity 
of the steam arising from the heated injection water remaining 
at the bottom of the cylinder, was equal to one-eighth of the 
atmospherical pressure, and consequently destroyed an equal 
proportion of the power of the engine. 

“The mode of condensing the steam, by the application of 
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cold water to the outside of the condenser, was soon foun-d in 
convenient from the great size and expense attendant on the use 
of this apparatus; and Mr. Watt introduced an internal jet of 
cold water, which, striking against the steam, instantaneously 
reduced it to its original bulk, aivd thus formed a vacuum. To 
draw oft’the condensing water, as well as to get rid of the air 
thal^ was extricated during condensation, he found it necessary 
to employ a small pump, worked by the engine, the size 'of 
which was pro[)ortioned to the amount of air and water gene¬ 
rated in llie condenser. In one of tin-early engiiyes u})on tliis 
construction, erected at Bed worth, tliree air-pumps were used ; 
two below, worked by chains connei-ted with the beam, ami a 
third, })laced above, which rcct:ived tlie liot water raised by the 
others. In the eugiiies now constructed, only one air-pump is 
employed, and this fidly answers the iiitendecl purpose. 

^‘Another improvement introduced by Mr. Walt, cousistedin 
surrounding the upper part of the cylinder with a cap, through 
a hole ii\ the centre of which the ])iston rod worked air-tight. 
The force of steam was then sul)stituted for that of tlie atmo¬ 
sphere, and at a pressure of mere than fifteen pounds on the 
„squai’c inch ; so that when a vaeiuim was formed beneath the 
piston, steam of considerable impellent force was entering tlic 
upper end of the cylinder, by means of a pipe connected with a 
boiler. 

By thus substituting the force of highly clastic vapour, for 
the ordinary pressure of the atmosphere, the upjier and under 
side of the piston were [)reseVved at the same temjjeraturc, and 
the siij)ply of steam being regulated by the width of the aper¬ 
ture, any given amount of force might readily bo ])roduced. In 
the atmospheric engine this coidd not bt^ etlected, as the whole 
pressure of the a.trnosphere was made to act on the piston, the 
instant the vacuum was formed by the coililensatiou of the va¬ 
pour beneath ; so that in the event of a puuip-»rod breaking, by 
which the elevation of the water might be impeded, vxud the la¬ 
bour of the engine taken off, the rapid descent of the piston 
would evidently cause the destruction of the entire apparatus. 

^‘Soqn after the completion of his first model, Mr. Watt erecteil 
an engine for his friend Dr. lloebuck of Kinneil, near Borrow- 
stownness, with whom he was afterwards associated in the 
manufacture of’ his improved engine : the latter gentleman, 
howevei;, in 1774, disposed of his share of the business to Mr. 
Boulton, ^of Soho.” 

Want of room prevents our making any additional extracts 
from Mr. P.’s work, or attempting an enumeration of the various 
engines he describes, which could only be satisfactorily accom¬ 
plished by reference to the numerous plates employed for their 
illustration.—But it may be adviseable before w’e finally dismiss 
the subject, to briefly notice another work of a more general 
nature, but with much higher pretensions, announced as far 
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ba(;l^as 1816, though but just published. We allude to the 
new. edition of Professor Robison's Mechanical Philosophy, 
edited by Dr. Brewster. The article Steam Engine, after having 
been revised by the late Mr. Watt and the learned editor, has 
been put forth by Mr. Murray, us “ tlie only account of the steam 
engine that can be relied upon." What claims it possesses to 
this title, may easily be seen by reference to a very simple fact* 
rjle last steam engine described in Prolessor Robison’s Me¬ 
chanical Philosophy, was erected for the Albion Mills, in 1788, 
since which period we lind, by turning to Mr. Partington’s ap¬ 
pendix, that more than one hundred j)atents Imve been enrolled, 
many of which are of the utmost importance. 


Transactions of the. (iamOridge Philosophical Socieli/, VoL I. 

Part 'll. 1822. 

From an accidental cause, we omitted to notice the first 
part of tliis Society’s Tiansuctions ; wo, therefore, take an early 
opportunity of giving a brief sketch of the contents of the present, 
part. 

I. Anah/sis oj'a Naticc Phosphate oj' Copper from the llhine. 
By F. lamn, Esq. 

As this paper has been given entire in the Annals, it is unne¬ 
cessary to notice it upon the present occasion. 

II. Upon the regular Crj/sfallization of Water, and upon the 
Porm of its primary Cri/stals. By Dr. E. D. Clarke. 

This communication of the late aird lamented Professor is 
accompanied by a plate, which is indeed requisite to the perfect 
understanding of his views. 

After mentioning various authors who have treated on the 
same subject, and described the appearances which crystallized 
water assumes. Dr. Clarke concludes his memoir with observ¬ 
ing : “ It is presumed, therefore, that the question respecting 
the crystalliz.ation of water may be set at rest by these pheno¬ 
mena ; because it is now no longer a mere inference deducible 
from observing the intersection and disposition of the spicules 
exhibited by water when frozen upon the surfaces of other bodies, 
and in its approach to crystallization; but it is a decided fact, 
shown by regular crystals of ice, that the compound ,we call 
water, or hydrogen oxide, crystallizes both in hexahedral prisms 
and in rhombi, having angles of 120° and 60°; and that the 
latter is its primary form. The manner too in which these forms 
have been displayed may guide to the crystalline forms of other- 
bodies, by inducing a careful examination of the surfaces, points, ^ 
and interstices of all minerals when they are found as stalactites* 
The stalactite formation is of all otliers the most likely formatioit 
to bear marks of a regular crystallization ; because it is the result- 
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of a process in which the particles of bodies are not carried 
a too sudden transition from the duid to the solid state; but 
gradually approach, and become united by ^ii tue of their mutual 
attractions, as the moleculae of the fluid which had separated them 
go off by evaporation or by other causes. And in further confir¬ 
mation of this, it may be urged, that when the crystallization of 
the stalactite carbonate of lime, and of other stalactites, especially 
chalcedony, had been considered as impossible formations, con¬ 
tradictory to the laws by which Nature acts in the stalactite pro¬ 
cess, yet the primary form of the carbonate of lime is neverthe¬ 
less exhibited by the stalactites of the cavern of Ahtinaros, and 
the primary form of the hydrates of silica by the stalactites of 
blue chalcedony brought from the Hungariau mines.” 

III. 0« t/ie Ap-plication of Jli/drogen Qas fo produce a moving 
Potver in Machinery ; v-ith a iJescription of an Engine which is 
■moved by the Pressure of the Atmosphere upon a Vacuum caused by 
Explosions of Hydrogen Has and Atmospheric Air. By the Rev. 
W. Cecil, MA. Fellow of Magdalen College, and of the Cam¬ 
bridge Philosophical Society. 

The author of this paper observes that two of the principal 
^moving forces employed in the arts are water and steam. Water 
has the singular advantage that it can be made to act at any 
moment of time without preparation ; but can only be used where 
it is naturally abundant. A steam-engine, on the contrary, may 
be constructed at greater or less expense, in almost any place ; 
but the convenience of it is ranch diminished by the tedious and 
laborious preparation which is necessary to bring it into action. 

A small steam-engine, not exceeding the power of one man, can¬ 
not be brought into action in less than half an hour; and a four 
horse steam engine cannot be used under, two hours’ prepara¬ 
tion.” 

The engine in which hydrogen gas is employed to produce 
moving forces was intended to unite the two principal advan¬ 
tages of water and steam so as to be capable of acting in any 
place without the delay and labour of preparation. 

The general principle of this engine, as described by Mr. 
Cecil, is founded upon the property which hydrogen gas mixed 
with atmospheric air possesses, of exploding upon ignition, sO' 
as to produce a large imperfect vacuum. If two and a half 
measures of atmospheric air be mixed with one mehsure of 
hydrogen, and a flame be applied, the mixed gas will ex'aand 
into a space rather greater than three times its original oulk... 
The products of the explosion are a globule of water, formed by 
the union of the hydrogen with the oxygen of the atmospheric 
air, and a quantity of azote, which in its natural state (or den¬ 
sity 11 constituted ’556 of the bulk of the mixed gas ; the same 
quantity of azote is now expanded into a space somewhat 

g reater than three times thC original bulk of the mixed gas ; 
rat is, into about six times the space which it before occupied 
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its. density is, therefore, about one-sixth,, that of the atmosphere 
being unity. 

According to Mr. Cecii, if the external air be prevented by 
a proper apparatus‘from returning into this imperfect vacuun^ 
the pressure of the atmospliere may be employed as a moving 
force, nearly in the same manner as in the common steam engine; 
the difference consisting chiefly in the manner of forming the 
"acuum. 

• Mr. Cecil then enters into an estimate of the power resulting 
from such a vacuum by comparing the effects of equal bulks of 
sienm and hydrogen ; this it will be impossible to comprehend 
without the diagram by which it is illustrated ; but the author 
concludes, that “ it appears by calculation that any quantity of 
pure hydrogen gas will produce more than five times the effect 
of the same bulk, of steam; and in practice the disproportion of 
their effects is still greater. It is here supposed, that steam 
produces by condensation a perfect vacuum equal to its owm 
bulk; but this is far from being the case : much of the power is 
lost by needless condensation by the* escape of steam through 
tlie piston, besides a considerable deduction for working an air 
pump, and two water pumps, which are necessary to a steam ^ 
engine. 

This paper is accompanied with a drawing and explanation of 
a model of a gas engine. The drawings are adapted to the 
Isonietrical Perspective of Prof. Farish. There is also a draw¬ 
ing of one of a different construction which Mr. Cecii has intro¬ 
duced on account of its simplicity. 

The paper concludes with some observations upon the use of 
the explosive force of gunpowder as a moving force, and with 
showing that it cannot be practically useful, for several reasons, 
and particularly from the corrosion of metals by the sulphur 
contained in the gunpowder, and by the sulphuric acid which is 
produdcd during combustion. 

IV. O/i a remarkable Peculiarity in the Law of the extraordi¬ 
nary Rejraction of differently-coloured Hays exhibited by certam 
Varieties eff' Apophyllite. tiy J. F. W. llerschel. Esq. FRS. of 
London, Edinburgh, and Gottingen, &c. &c. 

In this paper Mr- Herschel refers to the figures contained ia 
the first part of the Transactions ; and as without these, it would 
be imperfectly intelligible, we shall not attempt any analysis of 
this paper. 


{Tobt contimied,") 
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June 6. On the Binomial Theorem, by John Walsh, Esq. 

A paper, by I>r. Davy, was likewise read, entitled ** Sotne 
Observations on Corrosive Siibliniate.” It is known, that the 
liqnor hydrargyri oxymuriatis of the Loudon Pharmacopoeia, on 
exposure to light, slowly undergoes decomposition ; and it has 
been asserted that light has a similar eftect on corrosive subli¬ 
mate itself. I)r. Davy relates a number of experiments made to 
investigate these points. He finds that corrosive sublimate 
remains unaltered on exposure to light; that it remains unaltered 
when exposed in solution in media, having a strong affinity for 
it, as alcohol, ether, muriatic acid, &c. and that decomposition 
takes place only under circumstances of complicated affinities, 
as in the instance of the liquor hydrargyri oxymuriatis, and in 
the aqueous solution, when calomel and muriatic acid appear to 
be formed, and oxygen evolved. 

For the purpose of further illustration of the s\ibject, Dr. Davy 
<lescribcs a series of experiments on corrosive sublimate with 
alcohol, ether, several oils, muriatic, and the mineral acids, many 
of the muriates, &c. the results of which hardly admit of being 
given in the form of abstract. In every instance that an oil, 
whether volatile or fixed, was heated with corrosive sublimate, 
mutual decomposition took place, charcoal was evolved, and 
muriatic acid and calomel formed. Besides, when oil of turpen¬ 
tine was used, some traces of artificial camphor appeared ; and 
when the oils of cloves and peppermint, a purple compound dis¬ 
tilled over, consisting of the oil employed, and muriatic acid. 
With muriatic acid, common salt, and some other muriates, 
corrosive sublimate formed definite compounds remarkable for 
their solubility. 

June 13.—On the State of Water and Aeriform Matter in the 
Cavities of certain Crystals, by Sir Humphry Davy, Bart. PRS. 

■June 20 .—Some Experiments on the Cnanges which take 
Place in the fixed Principles of the Egg during Incubation^ 
by W.'Prout, MD. FRS. 

The author, after a few preliminary remarks, proceeded to 
relate his experiments on the recent egg. The specific gravity 
of new laid eggs was found to vary from 1080 to 1090. Eggs, 
however, as is well known, on being kept for some time, become 
specifically lighter than water, owing to the substitution of air 
for a portion of their water which escapes^ Thus it was stated 
that an egg exposed for two years to ordinary circumstances. 
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iogt nearly two-thirds of its weight. Experiments were next 
related, the object of which was to attempt to ascertain there/a-' ' 
tive i^eights of the shell, albumen, and yolk. For this purpose 
the eggs were boildd hard in distilled water, and the diderent 
parts weighed in their moist state. The average of 10 experiments 
gave for the shell 106*9, albumen 604*2, and yolk 288*9, on the 
supposition that each egg originally weighed 1000 grs. to 
which standard the weiglits of all the eggs were reduced. 
These experiments show that the relative weights of these 
different portions of the egg differ very considerably, particu¬ 
larly the sheHs, the weights of which were found to vary liom 
77*6 to 108, on the supposition that the original weights of the 
two eggs were equal. An egg, when boiled, and cooled in the 
air, always lost considerably in weight; and the water was 
found to contain traces of most of tne saline contents of the 
egg- 

After these remarks on the recent egg, the author proceeded 
to relate the results of his analysis of the egg at the end of the 
first, second, and t!nrd week of incubation, and arrived at con¬ 
clusions of which the following may be considered as an out¬ 
line ; 

1. That an egg loses about one-sixth of its weight during 
incubation—a quantity amounting to eight times as much as it 
loses in the same time under ordinary circumstances. 

2. That in the earlier stages of incubation, an intonduinge of 
principles apparently takes place between the yolk and a portion 
of the albumen ; that this interchange is confined on the part of 
the yolk to a portion of its oily matter, which is found mixed with 
a portion of the •above-mentioned albumen. That this portion of 
albunum undergoes some remvirkable chang(is, and is converted 
mto a substance analogous in its appearance, as well as some of 
its properties, to the curd of milk; and, lastly, that a portion of 
the watery parts of the albumen is found mixed with the yolk, 
which becomes thus apparently increased in size. 

8. That as incubation proceeds, the saline and watery matters 
again appear to quit the yolk, which is thus reduced to its origi¬ 
nal bulk, or even becomes less than natural; and that in the last 
•week of the process, the greater portion of the phosphorus quits 
the yolk likewise, and is found chiefly in the animal, where it 
exists as pliosphoricAcid, and in union with /irur, constituting, its 
bony skeleton, which lime amounting to afiout three grains, does 
not pre-exist in the recent e.gg, but rntikes appearance, tn some 
unaccountable manner, during the process. 

The author then proceeded to make a few remarks on the^ 
source of the earthy matter, which, he observed, must be either 
derived from the shell, or from the transmutation of other princi- 
.ples. The great difference existing among the shells of different 
eggs rendered it impossible to determine by chemical means, 
and the application of averages, whether it was derived from th«t 
Nexo Series, vol. iv. 
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shell or not; but the extrava^cular position of the earthy matter 
• of the shell, the separation of the membrana putammis in the 
latter stages of incubation, and particularly the singular fact of 
the small quantity of earthy matter, origirfally existing in the 
egg, remaining unappropriated at the end of the process of in¬ 
cubation, rendered this opinion very improbable. The author, 
however, left this point to be determined by future observation. 

GEOLOGICAL SOCIETY. 

April 19.—On the Formation of Valiies by Diluvial Excava¬ 
tion, as illustrated by the Valiies which intersect *the Coast of 
Devon and Dorset. By the Rev. W. Buckland, F.R.S. F.L.S. 
V.P.G.S. and Prof, of Geology and Mineralogy, University, 
Oxford. 

The author, on presenting the society with two sectional 
views of the coast on the east of l^yme, and on the east of 
JSidmoiitii, is led to consider the general causes to which val¬ 
iies owe their origin, and particularly such as occur in hori¬ 
zontal and undisturbed sttata within the limits of their escarp¬ 
ments. 

Many valiies may be ascaibed to the elevation or depression 
'‘‘ of the strata composing the adjacent hills, by forces acting at 
very remote periods from w'itliin the l)ody of the earth itself; 
and to similar forces, jirincipally we may refer the high incli¬ 
nations and contortions of the strata that compose the most 
elevated mountains, and some also of the minor hills. 

Other valiies have been occasioned by the strata having 
been originally deposited at irregular levels, and others to some 
partial slips or dislocations of portions of strata. 

But at different periods of time, intermediate between the 
deposition of the most ancient and the most recent of the 
strata, the irregularities of level arising from the preceding 
causes, have been variously modified by the action of violent 
inundations, ho'llow ing out portions of the surface, and remov¬ 
ing the fragments to a distance. To such inundations, we 
must ascribt> tlie water-worn pebbles of the red marl and of the 
plastic clay format ions. 

A cause similar to that last mentioned, has wrought exten¬ 
sive changes on the surfac^e, however variously modified by 
preceding catastrophes, at a period subsequent to the deposi¬ 
tion and consolidation of the most recent of the regular strata. 
For iMcks of all agds bear on those portions of their surface 
which are not covered by more recent strata, the marks of 
aqueous excavation, and are strewed over with the mingled 
fragments of the most recent, as well as of the most ancient 
beds. 

When one or more sides of a valley are formed by any of 
those abrupt escarpments^ such as usually terminate the out¬ 
goings of our secondary strata, it is then difficult to say to 
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wiiat extent the discontinuity of the strata and the formation. , 
of the valley, beyond the limits of the escarpments are attribu¬ 
table to the last of,thc above recited causes; for we know not 
how far the strata originally extended beyond their present 
frontier, nor how much of the subjacent valley is referable to 
other causes than the most recent diluvian agency. But when 
a valley occurs within the limits of the escarpment of strata, 
^lich are horizontal, or nearly so, and which bear no marks 
of having been moved from their original position, l>y eleva¬ 
tion, depression, or disturbance of any kind ; and when such 
valley is inclosed along its whole course by hills that afford an 
exact correspondence of opposite parts, it must be referred ex¬ 
clusively to the removal of the substance once filling il, and 
the cause of that removal appears to have been a violent and 
transient in\indation. The author contends, that vallles, such 
as those last described, cannot luivc been formed in any con- 
ceivabh^ duration of years, by the rivers now flowing through 
them, since each individual stream .owes its existence to the 
prior existence of tlie valley through which it flows. But for 
further proofs and illustrations of the diluvian theory, lie refers 
to the works of Catcott and Dr. Richardson, and of Mr.* 
(irreenough. 

Of tlu“ same nature with these last described, are the val¬ 
lies which form the princijial sulject of the present communi¬ 
cation. Their main direction is from north to south, at right 
angles to tiie coast, and nearly in the direction of the dip of“ 
the strata in wliich they are excavated. Ihe streams that How 
through tliem are short and inconsiderabli!, and incompetent, 
even when flooded, to move any thing mon^ weighty than mud 
and light sand. 

The greater number of these vallies, and of the hills that 
bound them, are within the limits of tlu; escarpment of the 
green sand formation, and in their contiauatioii southwards cut 
down into oolite, lias, or red marl, according as this or that 
foi Illation, constitutes the substratum over which tlie green sand 
originally extended. 

There is usually an exi«cl correspondence in the structure of 
the hills inclosing each valley, so that whatever stratum is 
found on one side, the same is discoverable on the other side, 
upon the prolongation of its plane. \V henever there is a want 
of correspondence in the strata on the . opposite sidews' of a 
valley, this is referable to a tdiange in <he substrata, upon 
which the excavating waters liad to exert their force. The 
section of the hills presents in general an insulated cap 'of 
chalk, or a bed of angular and unrolled chalk-flints, reposing 
on a broader bed of green sand ; this, again, reposts on a stiU 
broader base of oolite, lias, or red ^marl. With the exception 
of the very local depression of the chalk, and the subjacent 
strata on the west of the Axe at Beer Cliffs, the position of 

V 0 
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. the strata is regular and slightly inclined, nor have any sub¬ 
terraneous disturbances operated to any important degree, to 
aitect the form of the vallies. » 

The mass of chalk which at Beer Head composes the entire 
thickness of the cliff, gradually rises westwards, with a con¬ 
tinual diminution of its upper surface, until after becoming 
more and more thin it finds in Dunscombe hill its western 
boundary. Beyond this boundary, on the top of all the highest 
table lands and insulated summits, from the ridges that encircle 
the vales of Sidniouth and Honiton, to the sumnuts of Black- 
-down and even Haldoii west of the Exe, angular chalk Hints 
are found. Similar chalk flints are found on the summits 
of green sand that encircle the vallies of Charniouth and Ax- 
minster ; and large insulated masses of chalk itself are found 
along the coast from Lyme, nearly to Sidmouth, and in the 
interior at Wideworthy, Membury, Whitestanton, and Chard, 
at the distances of from 10 to 30 miles from the escarpment of 
the chalk. These facts concur to show, that there was a time 
when the chalk covered all those spaces on which the flints are 
now found, and that it jjrobably formed a continuous stratum, 
*fVom its present termination in Dorsetshire, to Haldon west of 
Exeter. 

Similar observations are made by the author concerning the 
green sand, and similar inferences are drawn from them as to 
4;he former continuity and subsequent excavation of its strata. 

May 3.—A Paper was read, entitled Additional Notices 
on the Fossil Genera Icthyosaurus and Plesiosaurus,” by the 
Rev. W. Conybeare, M.G.S. * 

This paper consists principally of anatomical details not sus¬ 
ceptible of abridgment. It fills up the outline of the history 
of the fossil genera Icthyosaurus and Plesiosaurus, sketched 
in a preceding communication published in the 6th vol. Trans¬ 
actions Geological Society, and establishe.s five different spe¬ 
cies of Icthyosaurus, principally distinouighed by the form of 
their teeth. A particular account ot the dentition of this 
genus is given by the author, from which it appears that it re¬ 
sembles mat of the crocodile in the general form of the teeth, 
and the general mode in which the secondary teeth replace the 
first set; but differs in the circumstance, that the letter teeth 
become in advanced age, completely solid, by the ossification 
of the* pulpy matter filling the interior cavity, which in the 
crocodile always remains hollow, a constant developement of 
successive series of new teeth taking place in the latter animal. 
In this point the dentition of the Icthyosaurus agrees with the 
other genera of the Saurian order, to which the term lacertian 
most strictly be applied. 

The comparative analogies of structure exhibited by the 
Icthyosaurus to both these branches of the Saurian order, are 
exa^nined and illustrated in detail in the present communica- 
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tior^ but the author hesitates to pronounce any decisive opinion • ■ 
as to the question, whether it approximates most nearly to the 
former or the latter class ; considering’ its charactei*s as in 
many respects intermediate, and the combination of those 
characters as constituting a whole entirely sui generis. 

In the course of this detail, the structure of the temporal 
fossm, the parts surrounding the meatus auditorius, the pos¬ 
terior bones of the head, and the palatal and pterygoidal parts 
of the roof of the mouth, are minutely investigated. 

Of the new Saurian genus Plesiosaurus (the discovery of 
which is due to the present author), the bones of the head 
which had not been discovered when the former communication 
was published, have since been procured. 'I'he teeth in this 
genus are placed in distinct alveoli, and in all respects resemble 
those of the crocodile ; but in almost every other respect, the 
analogies presented by the head of this animal are much more 
closely allied with the lacertian genera. 

The nostrils are small, and placerl as in the Icthyosaurus ; 
so that the olfactory organs must have been much less deve¬ 
loped than in any recent Saurians. 

Tlic comparativej shortness ol' the snout in the Plesiosaurus* 
gives to the whole head a general character entirely dissimilar 
to that of the Icthyosaurus, yet many of its separate parts offer 
strong analogies with this genus also. 

Mm/ 17.—Notice on a Fossil Bone found in the neighbour¬ 
hood of Cuckfield, Surrey, by Capt. Vetch, MGS. 

'fhe bpne mentioned in this notice was obtained from a bed 
of ferruginous sandstone, a short way north of Cuckfield in 
Snsse.x; this bed is 6 feet thick, resting upon blue clay, about 
3 feet frv>m the surface ; and wilhin the sandstone is a bed of 
limestone, about a foot thick; and the bone, under examina¬ 
tion, was found at the upper junction of the limestone and 
sandstone partly imbedded in both. The bed of sandstone 
varies considembly in its thickness and dip ; and the beds of 
limestone which it contains also vary in thickness and num¬ 
ber. These two rocks contain vegetable remains, shells, and 
numerous small fragments of bone. That under notice is, how- 
ever, of considerable size, but was evidently at the period of 
its envelopemcnt in the sandstone, very imperfect. 

The fact of the bones in this bed being so much broken and 
dispersed, would seem to show that they had been suljjected 
to the action of some considerable force, probably of water; 
and as the fragments have not the appearance of being water 
worn, it may have been, that the bed of sandstone is not their 
original repository, but they had been lodged in a previous bed 
of sand or mud, till so far decayed as to be easily broken by 
slight forces. • 

From the appearance and internal structure of the bone under 
consideration, it may, the author conceives, be inferred,,that 
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it belonged to an aquatic animal, and if compared with, the 
osteology of the whale, it bears some resemblance to the jaw 
of a small subject of that tribe, and still cnore to the rib of a 
large one. It is not improbable, however, that it has belonged 
to a genus very distinct from any we are now acquainted with, 
A smaller bone, procured near the same place, resembles part 
of the spine of a large animal, and may have belonged to the 
bone of the same individual with that in question. 

Observations on the Strata of I'ilgate Forest, in Sussex. By 
Gideon Mantell, Esq. MGS. 

This paper is an abstract of a more detailed account which 
has, since the last meeting of the Society, been published in the 
author's work on the Geology of Sussex, and is intended merely 
to illustrate a series of specimens now presented by him to the 
Society. 

^^Iotice on the Stonesfield Slate Pits. By Henry Hake will. 
Esq. MGS. 

The quarries from whewce the specimens referred to in this 
communication were olitained, are in the villag'e of Stonesfield, 
situated about three miles north-west from Woodstock, in Ox- 
^'fordshire, on the north bank of the t^alley, in which the river 
Evenlode rims, and at a considerable elevation above the river. 
The strata from which (lu: Stonesfield whiles arc made, occur at 
about GU feet from the surface of the e‘arth, and are worked by 
means of shafts sunk to that level, and the rein (as tlie bed 
sought after is called) is followetl in an excavated gallery : 
the pendle, which is the nstinc given to the hed from wliich tlic 
slates are made, consists of two dif>tinct strata, separated by u 
gravelly vein of about a foot aiul a half thick called race: the 
upper course of the slaleslone is about 10 iiu^hcs in thickness, 
w'lth excrcsceuces of a circular form attacheil to it, called by the 
workmen bolt downs, or whims. 

The lower stratum of the pendle is one faot thick, and upon 
its upper surl’acc are evcresceuces of a similar form, called caps. 
In the race are found muuernus spherical nodules, flattened at* 
the sides, six inches to four feet in diameter, but most com¬ 
monly about two feci. Immediately above the pendle, there is 
occasionally a coarse stone, and in the pendle itself are found 
those interesting remains of animals, wiiich have drawm the 
attention of geologists to this spot. 

'tiu! sdutes are made Iroru the stone dug in the summer, and 
brought to the surface, and spread out witlr the grain exposed 
to the weatlier; and, during the winter, it is frequently watered; 
the frost assists materially in dividing it into slates. 

June 7.—A letter was read, accompanying specimens- from 
Dr, Wallich of the Residency of Napal. 

These specimens were bro.jighL from Mucktinath, a place at a 
distance of about 20 days’journey north-west from the valley of 
Napgl, and probably at a very considerable elevation above it. 
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T^ey are said to occur always in the form of rolled pebbles, and . 
to constitute almost entirely the bed of the river called Sala* 

f rami. The specirhens themselves are of that sort which the 
lindoos worship under the name of Salagrams; the present 
kind being called Shesha Kundala. They consist of a very firm 
variety of a blackish argillaceous rock, and their form is that 
of ammonites in which they seem to have been moulded. 


Article XV. 

SCIENTIFIC INTELLTC EN OK, AND NOTICES OF SUBJECTS 
CONNECTED WITH SCIENCE. 

I. JDr/lml/on ()f a Straight Line, 

A correspondent states that he shall feel obliged by any objection to^ 
the following definition of a straight line : 

A straight line is such as being tlivided or produced to any extent, 
is still directed towards the same points. 

11. Black Urine. 

It appears from Dr. Marcet’s paper in the Medico-Chirurgical 
Transactions, that he has met with some cases in which black urine had 
been voided. At the request of Dr. IMarcot, some was examined 
by Dr, Prout, who gives the following account of its chemical pro¬ 
perties : 

The residuum obtained from this urine by evaporation not only doe.s 
not contain any lithic acid, as was observed by Dr. Marect, hut no 
urea cun he detected in it by the te.'sts which indicates its presence. 

Although the addition of dilute acids produced iro immediate 
change of colour in the urine, yet, on standing for some time, a black 
precipitate slowly subsided, leaving the supernatant fluid transparent, 
and but slightly coloured. 

The black precipitate thus obtained was found to be nearly insolu- 
luble cither in water or alcohol, whether hot or cold. It readily dis¬ 
solved in cold concentrated sulphut-ic and nitric acid, forming a deep 
brownish-black solution; but, on diluting the acids with Avater, the 
black substance appeared to be again precipitated unaltered. These 
acids, however, by the assistance of heat, apparently decomposed it. 
The black substance readily dissohmd in the fixed alkalies and in the 
alkaline subcarbonates, forming very dark solutions. The addition 
of water did not aftect these solution.^ ; but acids re-precipitated the 
substance apparently unchanged. When ammonia was employed as 
the solvent, and the excess expelled by evaporation to dryness, a black 
or deep brown residuum was obtained, which appeared to be a com- 
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I >ound of the black gubstayice with ammonia, and possessed the' fol- 
owing properties: 

It was very soluble in water; and, on beings heated with caustic 
potash, it gave off the smell of ammonia. The black compound, 
liowever, did not appear to have any tendency to assume the crys¬ 
talline form. 

In evaporating to dryness, on a piece of glass, the ammoniacal solu¬ 
tion in which the black substance had been dissolved, the residuui,n 
split into most minute fragments, having a regular and very peculiar 
appeai'ance, especially when examined with a magnifier. 

From the solutions of this compound in water, muriate of barytes 
and nitrate of silver produced copious brown precipitates, as did also 
protonitratc of mercury and nitrate of lead; but oxjmmriate of mercury 
produced no immediate precipitate, and that obtained from acetate 
of zinc was of a paler brown colour. 

From these cxperim6nts Dr. Prout concludes that the remarkable 
specimen of urine in question owes its black colour to a compound of 
a peculiar principle with ammonia, as Dr. Marcet had inferred from his 
own trials; but lie is moreovei; inclined to think that the black principle 
itself, such as obtained from the urine by the action of dilute acids, 
may be considered as anew body possessed of acid properties. From 
Xhe small quantity of the specimen, however, which could be spared 
Dr. Prout’s experiments, it was impossible to obtain complete apd 
decisive evidence on the nature of this substance; but it appears to 
be sufficiently characterized as a peculiar acid, and to bear a closer 
analogy to the lithic acid, or rather to some of the compounds which 
it forms when acted upon by the nitric acid, than to any other principle 
usually found in the urine. 

Should this view of the subject be confirmed by farther observations, 
Dr. Prout would propose to distinguish this new substance, on account 
of its black colour by the name of Melanie acid. 

III. Delails of a remarkable Phenomenon^ xvhich occurred in the Commune 

of Juvinasy June J.'i, 1821. 

The following extract from the Register of the Divil Department 
of Juvinas appears worthy of notice, not merely from the fact 
which is there recorded, though it is curious, but from the nature of 
the recital. It is astonishing, that in the 19th century the narration 
of a well-known meteorological phenomenon should be accompanied 
by the relation of circumstances which recall the ignorance of past 
ages; that five hundred devils should be named as the presumed 
agents of the fall of an aerolite; and that to discover this stone, 
it was judged more proper to carry holy water than mattocks and 
levers. > 

That a proces-verbal, in which all these absurdities are recorded, 
should be signed by magistrates, filling important office.^, is still more 
surprising. 

The frequent fall of aerolites, during the last fifty years, has fixed 
the attention of naturalists to the subject. It is generally in calm 
weather, observes M. Leman, under a cloudless sky, that these phe¬ 
nomena are observed: a ball of fire is perceived, whicli traverses a 
4:ertain spa^e, variable in its direction, and which soon bursts with a 
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nohse resembling iiire*workS) or a battei^of cannon at a distance.- 
Whf n it is extinguished, a small white cloud is seen in the same 
spot, which is quickly dissipated, and it falls upon the ground, 
sometimes, in large fragments, but more frequently in small quan*^ 
titles, and even single stones. In falling, the stone pierces the 
ground for a considerable distance, according to its size and hardness. 
At the time of its fall, it is hot, and gives out a sulphurous smell; 

is covered entirely with a black crust, without it has struck, in its 
fall, against a rock or very hard substance; then it dies into a 
thousand pieces, and shows no crust. 

With these preliminary observations, persons the least instructed 
in meteorological phenomena, will be able to form an exact idea of 
the facts contained in the following account, of which the copy is 
duly certified. 

We, Mayor of the Commune of Juvinas, Canton d’Antraigues, 
Arrondissement dc Privas, departement de I’Ardeche, report, that on 
the 15th of this present June, warned by a frightful noise, which was 
heard in our commune, and those which surround it: about three 
o’clock in the afternoon, we opprehonded that some great and extra¬ 
ordinary event was about to effect a general destruction in nature, 
which obliged us successively to adopt regulatiotis to satisfy us, that 
no one in our jurisdiction hud been the victim of the phenomenon 
which at first appeared to be inexplicable. » 

At length, after some days had elapsed, we were informed that a 
meteor, of which history furnishes no similar account, had burst upon 
the mountain de rOulette, in the hamlet of CrosduLibonez, forming a 
part of our commune; and, according to Delmas, who is seventy years 
of age, its appearance was pi'eccded and announced by two strong 
explosions, ocenrring nearly together, resembling the discharges of 
two large cannons, and followed by a frightful noi-sc, that con« 
tinned for more than twenty minutes, which spread alarm and con¬ 
sternation amongst the inhabitants, who believed they should be 
immediately swallowed up by some abyss ready to open under their 
fert: the flocks fled, and the goats and slieop collected in groupes. 
At the same time a black mass was seen coining from behind the 
mountain de rOulettc, describing, as it descended in tlie air, a quarter 
of a circle, and sinking into the hollow of the valley of Libonez. 

This remarkable circumstance was scarcely perceived by any but 
children, who, less alarmed than more competent persons would have 
been, followed the direction, and have since pointed out the exact 
spot where this mass was swallowed up. Delmas adds that he heard 
in the air a confusion of voices, which he thought were, at least, 
hundred devils, and whom he considers as the agents that transported 
this alarming phenomenon: at the momenl^ he said to Claiyle Vaisse 
one of his neighbours (who, like himself, was in the fields) “ Do vou 
hear; do you understand the language of all these people ?" This 
person replied frankly,—“ I do not comprehend them; ” but they 
were both persuaded that this ma.ss was carried by infernal spirits. 
Delmas, for the latter reason, said to Vaisse, ** we have only time for 
one act of contrition," cast his eyes on the ground, bowed his 
head, and tranquilly waited for death. Such was the consternation 
of all the witnesses of this terrible event that, according to their con- 
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• fession, they &ncied they allready saw the mouataios rolltng and heaped 
upon them. 

The alarm was such, that it was not till the of the month that 
they resolved to dig out this prodigy, of which they knew neither the 
form, the nature, or the substance. They deliberated for a long time, 
whether they should go armed to undertake this operation which ap* 
peared so dangerous; but Claude Serre, (sexton) justly observed, that 
if it was the devil, neither powder or arms would prevail against him^v 
that holy water would be mure effectual, and that he would undertake 
to make the evil spirit fly; after which they set themselves to work, 
and after having sunk nearly six feet, they found the aerolite, weigh¬ 
ing rather more than 202 pounds (English). It was covered with a 
black bituminous varnish, and some parts of It had a sulphurous smell. 
It was requisite to break it to get it out; there still remains a mass 
weighing about 100 pounds. 

All the facts above stated are proved by all the inhabitants of the 
hamlet of Libonnez ; and especially Delmas, son. and juu.; James 
and Claude Serre, Peter Charayre, John Chaudouard, Anthony 
Dumas and his child; and alsp by Mary Ann Vidal, a young girl of 
about 14 years of age; the two latter, who were less frightened, fol¬ 
lowed the direction of the stone, and actually found the place where it 
was buried. Concerning all which, we have drawn up the present 
JiYoccs-verbal as a continuation of the history of these phenomena, a 
copy of which wc shall send to M. the Prefect.—(Drawn up and 
agreed upon at our house, the 25th of June, 1821.) 

We, the Mayor of Juvinas, certify, that three days after, on the 
26th of June, on visiting the place where this stone fell, another was 
found at a short distance from it, which weighed about two pounds and 
a quarter; it was covered with a similar varnish, and entirely distinct 
from the first. (A true copy delivered by us, the Mayor of the Com¬ 
mune of Juvinas, the .‘nl of July, 1821.) Delaioue. 

The Master of liequests, Prefect of Ardeche, Certifies that the 

E resent extract from the proces-verba/y written the 25th of June, 1821, 
y the Sieur Delaignc, Mayor of the Commune of Juvinas, agrees 
precisely with that which was sent officially to the prefecture, and that 
the fragments of the aerolite, which were brouglitby the Sieur Claude 
Fargier, are of the same nature, and present the same characters as 
that which has been deposited in the Museum of Ardeche. 

Privas, 5th of Jidify 1821. Teysoxier. 

IV. Analysis of the Aerolite xvihichfell at Juvinas, 

M. Laugier states that he has performed four analyses of this stone, 
the first by means of acid, the second by potash, the third by nitric 
acid, with the intention of determining the quantity of sulphur; the 
fourth by means of nitrate of barytes, for the purpose of determining the 
quantity of the potash, which M. Vauquelin had found in tliis stone, 
although he did not employ this method, the only one which can be 
relied upon. These several analyses, ail agreeing as to the nature of 
the elements of stone, varied slightly with respect to their proportions; 
a variation which must be attribyted to its being deficient iu homo- 
geaiety in all its parts. 
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second analysis, that by potash, which appeared to M. Laugfer . 
to be the most correct, gave the following results : 


Silica... 

.... 40 

Oxide of iron. 

_ 23-5 

Oxide of Manganese. 

- 6-5 

Alumina. 

.... 10‘4 

Lime. 

_ 9-2 

Chrome. 

.... 1 

Magnesia. 

_ 0-8 

Sulphur . 

.... 05 

Potash . 

_ 0-2 

Copper . 

.... OT 

Indispensable loss. 

_ 30 

Loss from unknown causes .. 

_ 4-8 


1()00 

M. Laugicr observes, that the loss of four or five per cent, which 
always occurred in his analyses, instoad of the increase which, in 
these kinds of analyses, usually results from metals which the 
aerolites contain, renders it probable that in the aerolite of Juvinas^ 
the iron and manganese exist in the state of oxides. No portion 
this aerolite reduced to powder was attracted by the magnet, which 
renders this conjecture more probable. 

M. Laugier endeavoured to discover whether this loss was owing to 
carbonic acid, but the stone did not appear to contain any : in a sub- 
secjucnt analysis he found, however, that it yielded rather more sul¬ 
phur thtin stated in the analysis. He afterwards observes that this 
arcolite resembles one which fell at lonzac in its analysis, and espe¬ 
cially in the absence of nickel; and also with an aerolite which fell 
in 1S1.3, in the environs of Lantolii, a village in the government of 
Wibourg, ill Finland. These are the only areolites which have been 
hitherto found destitute of nickel. 


V. Mngn c.'uau Minerals of Ilnbolcen. 

It appears from the observation of Mr. Nuttall, that magnesian 
earth pervades not only the mass of serpentine rock, which occurs at 
Hoboken, in New .lersey, but all the concomitant minerals, in a 
manner hitherto unexampled.* Among the latter is the hydrate of 
magne.sia, which contains 30 per cent, of water,* and a minute pro¬ 
portion of iron, the latter ingredient being found even in the purest 
spceimeits which are peidcctly colourless and diaphanous. Con¬ 
tiguous to this is found a species of magnesian marble, forming a con¬ 
tinuation of the same veins which afford the magnesian hydrate. It 
contains in 100 parts 4>^,< magnesia, 50 carbonic acid, and variable 
proportions of lime, silica, and protoxide of iron. 

In veins of the same rock a mineral occurs, which, from its silky 
lustre, and flexible fibrous texture, was at first niLstaken for amianthus. 
It was found, however, to dissolve entirely w'ithout effervescence in 


* This, as well as the similar mineral founef in Shetland, by Dr. Hibbert, appears ta 
be the proto-hydrate, consisting of one atom of magnesia, — 18*5 + 1 atom of water 

nss y 'Of* 
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acids; and, in fact, to be a hydrate of magnesia constituted of tJfe 
same proportions as the foliated variety, with about five per cent of 
protoxide of iron. In other veins of the Hobokqn serpentine, and in 
that of Bare Hills, near Baltimore, a mineral also has been found, 
which has received the name of marmolite. Its texture is foliated 
with the laminae, thin, and often parallel as in diallage ; its colour pale 

f reen or greenish grey; lustre pearly; soft enough to be cut with a 
nife, and almost perfectly opaque and inflexible. Spec. Grav. 2*4'70. 
It M’as found on analysis to contain 


Magnesia. O 

Silica. 360 

Lime . 2 0 

Water. 15‘0 

Iron and Chrome. 0*5 


Loss 


99-5 

5 


100*0 

(Silliman’s Journal.) 

VI. Analysis of Sulphurct of Molybdmuni^ found near Chestery Delaware 
Countyt Pennsylvania. By Mr. Seybert of Philadelphia. 

In internal characters it resembled so closely that of Saxony as to 
render any description needless. It consisted of 


Sulphur. 39’68 

Molybdenum . 59'42 

Loss . 0-90 


10000 

(Ibid.) 

VII. Analysis of the Chromate of Iron from Bare Hills, near Baltimore. 

By the Same. 

Its constituent parts are, after roasting, 


Silex... lb-.596 

Peroxide of iron . 36‘004 

Alumina. 13 002 

Protoxide of chrome..*. 39 514< 

99*116 

Loss. *884 


100 000 

(Ibid.) 

VIII. Pt ■ogress (f Mineralogy in America. 

The volume of Professor Silliman’s Journal which has just been 
received, shows that this branch of science is becoming a favourite 
object of pursuit in America. It announces the discovery of some 
minerals not before found in that country, and of several new localities 
of the rarer minerals, such as beryl, chrysoberyl, chlorite, floor spar, 
satin spar, epidote, yellow oxide of tungsten, both pulverulent and 
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massive, micaceous iron ore, of great beauty; actynolite, rose quartz» 
red oxide of titanium, sulphate of strontia, sulphate^f lead, Sec. as well 
as of several minerals of importance to the arts, as oxide of man¬ 
ganese, white granular marble, plumbago, and hematites.' 

IX, New Test^for Arsenic. 

Dr. Cooper, president of Columbia College, finds a solution ot 
cliromate of potash to be one of the best tests of arsenic. One drop is 
^rned green by the fourth of a grain of arsenic, by two or three 
xlrops of Fowler’s mineral solution, or any other arsenite of potash. 
The arsenious acid takes oxygen from the chromic which is converted 
into green oxide. To exhibit the effect, take, he says, five watch 
glasses; put on one, two, or three drops of a (watery) solution of white 
arsenic; on the second, as much arsenite of potash; on the third, one 
fourth of a grain of white arsenic in the substance ; on the fourth two 
or three drops of solution of corrosive sublimate either in water or 
alcohol; in the fifth, two or three drops of a solution of copper. Add 
to each three or four drops of solution of chromate of potash. In half 
an hour, a bright, clear grass-green colour will appear in numbers 1, 2, 
3, unchangeable by ammonia; number 4 will instantly exhibit an 
orange precipitate; number 5, a green* which a drop of ammonia will 
instantly change to blue. Dr. Cooper, however, does not recommend 
that this test should be exclusively relied on, but merely that it should 
be used in conjunction with others, of which the most unequivocal i*- - 
certainly the actual exhibition of arsenic in a metallic form. 

(Silliman’s Journal.) 

X. Conversion oj' Cannon Balls into Plumbago. 

In July, 1779, a British sc uadron from New York invaded the COast 
of Connecticut; and, in orcer to favour the movements of a military 
force which had landed, kept up a cannonade in the town and redoubts 
of Newhaven. During a violent storm in September, 1821, part of a 
low bank near that town was undermined by the sea, and a cannon ball 
discovered which must have lain undisturbed 42 years. The ground 
in question, where the ball lay, is little else than a salt morass, so that 
it must have been constantly kept moist by sea water. Its diameter 
is 3‘87 inches. By means of a common saw, a section was easily made 
through the plumbaginous coat, which, at the place of incision, was 
half an inch deep, but varied in thickness in different places. The 
plumbago is cut with the same case, gives the same streak to paper, 
and has in every respect the same properties as common black lead. 

The same article recounts another instance in which a cannon ball, 
covered by oysters, adhering firmly to it, was taken from the wreck 
of a vessel, which appeared to have lain many years under water. 
When the oysters were knocked off, the external part of the ball was 
found converted into plumbago, but the gentral part reqnained un¬ 
altered. It does not, however, appear that this change always hap¬ 
pened to cast iron when thus exposed; for an old cannon, found 
covered with oysters, did not, in the renewal of its coating, shew any 
signs of such a conversion.*—(Ibid.) 

* In the Annals of Philosopht/y vol. v. p. 66, (Jan. 1815) may be found a paper 
by Dr. Henry, on the conversion of cast iron pipes into plumbago. The change seems 
to have been effected by the action of watet*containing muriate of soda, and muriates 
of lime and magnesia. 
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Article XVI. 

* 

NEW SCIENTIFIC BOOKS 

PREPARING FOR POBLICATION. 

In the press, A Treatise on the Use of Moxa as a Therapeutical 
Agent, by Baron Larrey; translated from the French, with Notes, 
and an Introduction containing & History of the Substance, by Ilobley 
Dunglison, Fellow of the Royal College of Surgeons. 

A Succinct Account of the Lime Rocks of Plymouth, with 10 Li¬ 
thographic Plates of some of the most remarkable of the Animal 
Remains found in them, by the Rev. Richard Hennah. 1 vol. roy. 8vo. 

A new Edition of Newton’s Principia Mathematica, from the best 
Jesuit’s Edition. 

A History of a severe Case of Neurelgia, commonly called Tic Dou¬ 
loureux, occupying the Nerves of the Right Thigh, Leg, and Foot, 
fiuccessflUly treated, with some Observations. By G. D. Yeats, MD. 

JUST KD« 

The Scottish Cryptoganiic Flora, or coloured Figures and Descrlp- 
'^lons of Cryptoganiic Plants growing in Scotland, and belonging 
chiefly to the Order Fungi. By Robert Kaye Greville, Esq. F'RSE. 
MWS.^c, Royal 8vo. No. I. 4.y. 

The Philosophy of Zoology, or a General View of the Structure, 
Functions, and Classification of Animals. By .John Flemming, DD. 
Minister of Flisk, Fifeshire, FRSE. MWS. &c. 2 vols. 8vo. With 
Plates. 1/. lOy. 

The Naturalist’s Repository, or Monthly Miscellany of Exotic 
Natural History. By E. Donovan, FLS. FWS. &c. Royal 8vo. 
No. I. 3s. 6(i. 


Article XVII. 

NEW PATENTS. 

P. Erard, Great Marlborough-street, musical instrument maker, for 
improvements on harps. Communicated to him by a foreigner residing 
abroad.—April 24. 

E. Dodd, St. Martin’s-Iane, musical instrument maker, for improve¬ 
ments on pedal harps.—April 24. 

J. Delvean, Wardour-street, musical instrument maker, ibr certain 
improvements on harps.—April 24. 

r.l. Ford, Abingdon-row, Goswcll-slreet-road, chemist, for a chemical 
liquid or solution of annotto.—April 24. 

R. Knight, Foster-lane, Cheapside, ironmonger, and R. Kirk, 
Osborn-plac^i Whitechapel, dyer, for a process for the more rapid 
crystallization, and for the evaporation of fluids, at comparatively low 
temperatures, by a peculiar mechanical application of air.-»May 9. 
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Article XVIII. 

METEOROLOGICAL TABLE. 



1 Bakometbu. 

Thermometer. 


D 

1822. Wind. Max. 

6th Mon. 

Min. 

Max. 

Min. 

Evap, Rain.j 

r 

May 1 i 

K 30*30 30-23 

66 

45 

— 



E 30-23 30-0:i 

70 

33 



3i 

E .30 06 2972 

70 

51 

j 


4 

E 297.0,2972 

70 

41 

— 

29 

5,N 

0'|N 

E ‘29*S0'297P 

74 

49 

54 1 

1 

06 

W 29-83 29*80 

73 

.53 


03 

7iN 

Ei30-04129-83 

64 

4f4f 

' 1 

60 

8|N 

e'30-04'29*84 

5.9 

37 

1 


PN 

E^2p\S.i'‘29*48 

op 

41 

— ' 


io!n 

E|29-65! 29*48 

59 

. 38 

:i5 

14 

li|S 

E’29-84':29-6'3} 

69 

i 37 ■ 

\ 

021 

IfiiN 

E 29-90 29’84j 

50' 

1 46 

*— ! 

1 

13lN 

Ki29*P5 

29 pot 

58 

45 

—— 


Id! 

N i29*.98i 

29*95 

6‘2 

47 j 

1 


IsjN 

E;30 05; 

2.9-98 

76 

40 , 

55 


16'{N 

Ei3003;30‘02l 

68 

46 ! 

—- 

—— 

171 

E 30-04'30-02! 

80 

49 

— 


IS 

N 301 li 

30-04! 

77 

45 

_• 


19 

N |30-16'I30*11 

79 

45 

i "T.. ' 


2()'S 

h:s‘}0-28| 

30-16 

81 

19 

5/ 


‘21 

N i30-37' 

!30-2si 

i 

81 

47 



‘22 jN 

E30-37 

'30-30' 

76 

44 ' 

_ 


23 j 

N 30-3o;30-13 

74 

44 


1 

241 

E 30-13,30-041 

69 

42 

56 

33 

25 

N !30‘0429*89i 

72 

. 44 

26 S 

W 30-18 

12.9*89 

68 

44 

— 

10 

27 S 

W 30-23'30*l8 

67 

55 

43 

01 

28 

W ,30-28 30*23 

77 

, 44 


-'pi 

W |30-35i30-28 

76 

48 



1 

30 

W '30-33‘30 31 

78 

48 

44 


31 

W 30-31 30 23 

79 

52. 


i 

1 

30-37 29-48 

81 

33 

3-44 

1-58 


at noon. 


The ohservaUons in each line of the table apply to a period o^‘wcnty.four hours, 
beginning at 9 A. M. on tlie day indicated in the first column. A dash denotes that 
the result is included in the next foUowing observation. 
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REMARKS. 


'Fifth Mont7i.-^l, Very fine, 2. Cirnts: wind veered to SE, p. m. 3. Cirrus: 
fine. 4. Fine. 5. Very warm; a thudder storm, p. m. 6. Cloudy; close. 
7. Rainy. 8. Fine. 9, Cloudy. 10. Showery. II. Fine. 12, 13. Cloudy. 
14—24. Fine. 25. Rain, with thunder, in the afternoon. 26. Showery. 
2T—31. Fine. 


RESULTS. 



Barometer: Mean height 

For the month.... 30'035 inches. 

For the lunar period, ending the 14th... 29*895 

For 16 days, ending the 14th (moon south)........... 29*929 

For 12 days, ending the 26th (moon north) . ........ 30*122 

Thermonictcrt Mean height 

For the month. ...59*516® 

For the lunar period... 53*350 

For ^0 days, the sun in Taurus. 55*612 

Evaporation.....3*44 in. 

Rain. 1.58 


Leborat^rjff Straiffrif Sixth Months 24, 1822. 


R. HOWARD. 
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AUGUST, 1822 . 


Article I. 

Geological Remarks. By Thomas Weaver, Esq. Mill A. MRDS. 

MWS. MG8. 


1N the Comparative View which I took of floetz formations in 
(he British isles and on the Continent {Armais of Philosoph}/ for 
Oct. IVov. and Dec. 1821), it was my professed object to main- 
ti hi, that a general order of succession prevails in the structure 
Oi the Earth, from the oldest to the newest formations, subject, 
ho '.^ver, to variation in detail in different countries, and even in 
the S'l ;e tract of country, as arising, from a fluctuation of cha¬ 
racter in particular beds; from the various modes in which corre¬ 
lative formations are associated (namely, as being distinct, or 
interstrati fled with each other) ; and, lastly, from the occasional 
absence of certain members of a series. * In illustration of this 
doctr! le, I produced the carboniferous series as an example, 
proceeding from the most simple to the most complex arrange¬ 
ments, ^o be found in the British Isles, and adverting to the local 
deficiency^ of particular members of the series. Passing then to 
the Conthient, with the same object before me, I noticed the 
analogy which subsists betw'een the cajrboniferou.s secies ofl 
England and the Netherlands, and between that of Scotland and 
some parts of Germany. With this principle, therefore, con¬ 
stantly in view, my surprise was great to find that a waiter of 
distinguished talents had so far misunderstood my observations, 
as to have conceived that I suppose an inversion of the order in 
the instance of the carboniferous series of Germany, and thus 
impugned the very doctrine I had undertaken to sustain ; while, 
in truth I have not made any such supposition.^^ 

* Seep. .310^.^19, of “ OutHnea of the Geology of Englaiul ."inJ Wales, by the 

Nctv Series, voi.. iv. u ’ * * , 
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The question, (involving others of some moment), chiefly 
depends on the true construction of thig terra, the rothe todtlie- 
gende formation of Germany. In the’Comparative View, ad¬ 
verted to above, I have considered it as the representative of 
the carboniferous series, extending from the old red sandstone 
to the coal formation inclusive; while Mr. Conybeare, on the 
other hand, maintains that it is the equivalent of what Professor 
Buckland has denominated the new red conglomerate of England, 
^the same which I have designated by the name of the calcare¬ 
ous conglomerate), stating Uiat the rothe todtliegende is always 
found above the coal of Germany, and not below it. In support 
of our respective opinions, we have both appealed to the same 
authorities ; to Lehman, "Werner, Karsten, Von Buch, Freies- 
leben, &.c. Whence does this great discrepancy arise ? 

If I show that the rothe todtliegende of those authors^agrees 
in relative position, characters, and associations, with the carbo¬ 
niferous series, this will be positive evidence that I have correctly 
rendered their meaning; and if I further show that the rothe 
todtliegende is deficient in those particulars that serve to cha¬ 
racterise the new conglomerate, this will be negative evidence. 

^ The two it is presumed will be deemed conclusive. 

Lehman, in his work (Geschichte von Fldtzgebirgcn, 175G), 
of which a French translation appeared a few years after, speaks 
of the rothe todtliegende as “ la base sur laqtielle sont ajtpuijes 
ies I its dll charbon de terre ” (sect. iv. p. 268, 282); and in 
describing sections of strata in the following division of the 
work, he also says, the coal is covered by true rothe todtlie¬ 
gende, meaning that the coal is imbedded in rothe todtliegende; 
and this is the sense in which that author is understood by Ger¬ 
man writers in general, and by Freiesleben in particular, who 
expressly quotes him to that effect (vol. iv. p. 170). 

Freiesleben, the disciple of Werner, in constant and close 
intimacy with him to the latest period, and occupying like him 
a seat in the Council of Mines at Freyberg, may be supposed to 
represent faithfully the positions of his master, coiToborated and 
elucidated as they have been by his own researches during a 
residence of seven years in Mansfeld and Thuringia, while 
acting as chief oflicer of the mining department in that country. 
It is well known tliat the mountainous group of the Hartz con¬ 
sists of primary and transition tracts, whose general constituents 
I sliail, now mentionj^ for reasons that will appear hereafter. 
Granite appears to be the general base, since it occurs not only 
as such in the primary region, but is found protruding, or denuded, 
in the transition ; in the former also appear clayslate, flinty 
slate, an intimate compound of felspar and quartz with some 
little tourmaline called iiornfe/s, quartz rock, varieties of trap, 
limestone, and some indications of gneiss and mica slate. The 

Hev. W. D. Conybeare, FRS. MGS. anil W. Phillips, FLS. MGS.” an extremely 
Able anjd valuable work, aflbrding, so far as it has proceeded, an excellent view of the 
jgeological relations of tlie kingdom. The completion of tlie task is very desirable. 
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tfiinsition tracts consist of clayslate, greywacke, greywacke » 
slate, and flinty slate, cj^ntaining subordinately limestone, iron- 
shot sandstone with Impressions of shells, and beds or masses 
of trap, porphyry, and amygdaloid. 

Around this mountainous region are drawn the principal/?oe^z. 

f rouvs or formations of Werner, not concentrically disposed, us 
^ as seen sometimes falsely represented, but of unequal distribu¬ 
tion ; namely, 1. his old or first floetz sandstone, or rothe todt- 
liegende, formation ; 2. his first limestone formation; 3. his 
second or new red sandstone formation ; 4. his second or shell 
limestone formation ; 5. his third or quadersandstone formation. 
Of these, the first four constitute the particular object of Freies- 
leben’s elaborate work, and of three of them, viz. the second, 
third, and fourth, being the equivalents of the magnesian lime 
stone (including the calcareous conglomerate), the new red 
sandstone, and the shell limestone of Fhigland, I have given a 
detailed abstract in the Annals of Philosop/it/. Of the rothe 
todtliegcude formation, I have spoken only in general terms, 
front the condensed manner in which it was necessary to treat 
the comparative view of that subject, in the confined space 
allotted in a periodical journal. Let us now consider it more in-' 
detail, 

Tlie rothe todtliegende is described by Freieslcben as the old 
samistone formation, which contains casually (though rarely in 
IVIansfcld and Thuringia), traces of coal or coaly shale, and inci¬ 
dentally likewise beds of limestone, trap, and porphyry (vol. i. 
p. 32—^4, and 43—46), being also in some parts of its extent 
in direct connexion and association with the coal formation, 
properly so called; and hence to this also the term rothe todt- 
liegende is extended (vol. iv, p. 191—193). In a confined 
sense, therefore, rothe todtliegende signifies the old red sand- 
stOi.e with its subordinale beds, and in a large sense it compre¬ 
hends the coal formation also, thus representing the whole car¬ 
boniferous series. It is employed in both these senses by 
FTeieslebcn, and other German authors. To obviate, however, 
all misconception to which this latitude of expression may give 
rise, 1 shall, in the following pages, separate the old red sand¬ 
stone, in the limited sense, from the coal formation, unless where 
I may employ the term carboniferous series as indicative of the 
v/hole. But in a few cases I shall quote Freiesleben’s own 
words to show the latitude in which he uses the term rothe todt¬ 
liegende. 

llelative Position .—^'fhe carboniferous series is disposed in the 
form of a crescent, embracing the foot of the transition tract of 
the Hartz, on its north-eastern, eastern, and south-eastern sides, 
ranging thus in a circuit of about 63 miles, from the vicinity of 
Ballenstadt on the N., nast Mansfidd on the E., to beyond ifile- 
feid on the S. The on.y interruption to this continuity is for a 
short space in the south-western quarter, near Questepberg, 

G 2 
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where the weissliegende, or new conglomerate, is in immediefie 
contact with the transition country, reposing unconfornaably on 
vertical strata of clayslate. The belt, thus de*scribed, follows in 
general in its inclination the declivity of surface presented by the 
subjacent transition tract, and hence in its line of apposition to 
that tract, it is sometimes conformable, sometimes unconforma- 
ble, to the stratification of the latter, the strata in their course 
dipping successively to the north, east, and south, and at angled 
varying from 12® to 50°. 

The far greater part of this belt consists of the old red sand- 
stone, being connected with coal districts at both its extremities; 
on the NW. with a coal field about three miles long, extending 
from the vicinity of Opperode eastward toward Meisdorf, and 
on the SW. w'ith a field which, commencing in the territory of 
Stollberg, and ranging past Neustadt to the NW. of Ihlefeld, 
extends about 10 or 12 miles in length. 

The exposed breadth of the old red sandstone is in most parts 
inconsiderable, being soon Concealed by the succeeding fioet* 
formations; but in the south-eastern quarter, where it throws 
out an arm toward Ilornburg on the SE, a distance of about 10 
or 12 miles, it acquires in its widest part a breadth of three or 
four miles, forming a plateau of great thickness and considerable 
elevation, in the central ])art of which the strata are nearly hori¬ 
zontal, w'hile on the south-western side the dip is SW. 12° to 
15°, at the south-eastern extremity a few degrees to the E. or 
SE. ; and on the north-eastern side, 12° to 30° to the jVE. 

Ill the north-eastern quarter, near IlettsUidt, the old red sand¬ 
stone tlirovvs out another arm, extending eastward beyond the 
banks of the Saale in the form of a narrow ridge, about 14 miles 
in length, in which the prevailing dip of the strata on the south¬ 
ern side is to the S. or SW. ; on the northern to the ISiE. ; and 
in the eastern quarter to the E. At this extremity it is found 
again connected with and supporting a coal district (vol. iv. p- 
191—193), which, as far as exposed, between Kathau and 
Liibegiin on the N. and Dblau and ilalle on the S., is about 12 
miles long. 

In thus following the circuitous course of the old red sand¬ 
stone, we find it to extend through a range of about 60 miles, to 
which, if we add the coal fields at its north-wx'stern, eastern, 
and south-western extremities, the entire range of the carboni¬ 
ferous series may be said to be between 80 and 90 miles. But 
if we consider that on the S. of the general range are to be found 
several isolated hills of old red sandstone, emerging from beneath 
the newer fioetz formations, e. g. in the Kiffli'auscr, &c. we may 
conclude that the carboniferous series occupies a great expanse 
also, though mostly withdrawn from observation. 

Characters of the Old Red Sandstone (vol. iv. p. 67—119).— 
I have already noticed the general constituents of the primary 
and ti;ansition tracts of the Hartz; and in examining the ingre- 



1822,] Mr, Weaver’s Geological Remarl^. 85 

d^ents of the old red sandstone, we shall find them referable to , 
the detritus of those tracts, and varying in difierent quarters. The 
cement which coqjibines these ingredients is usually siliceous, or 
an indurated sandy micaceous clay; it is more rarely marly, but 
it contains in general so much oxide of iron as to take a brown¬ 
ish-red colour, whence, as Freiesleben observes, the name of the 
rock, the rolhe todtliegende, the red dead lier, has been derived, 
/although beds of greyish and whitish colours are not unfrequent. 

The sandstone formation itself is described by Freiesleben as 
consisting of conglomerate, breccia, sandstone, slaty micaceous 
sandstone, indurated slaty clay, and clay marl, in beds frequently 
alternating with each other, from a few inches to several ells, 
and even fathoms, in thickness ; but, generally speaking, they 
are from two to four feet thick. 

The conglomerate usually forms thick beds in alternation witli 
finer grained and clayey beds, but sometimes appears in the 
form of thin layers in fine grained sandstone. It constitutes the 
least part of the formation, beings commonly situated in the 
lower region. The boulders and pebbles vary from the size of 
one foot in diameter to that of a nut, compacted by smaller 
grained Ingredients of the same composition, with brownish-red^ 
ironshot indurated sandy or marly clay, which is more rarely of 
a Avhite cast and calcareous quality. The rounded and angular 
fragments noticed by Freiesleben are claysiate, talcslate, fiinty 
slate, lydian stone, greywacke, gneiss, trap, porphyry, quartz, 
hornstoue, jasper, and agate, with disintegrated felspar, grains 
of quart/, and mica, difterently assembled in different parts of 
the range; for the minute detail of wliich, as well as of the fol¬ 
lowing beds, I must refer to the copious work of that author.* 

The breccias and sandstones exceed in mass the conglomerate, 
and extend to a greater distance from the fundamental rock. A 
comiiiou form of the fine grained breccia is that of angular grains 
of quartz, with single pebbles of quartz and hornstone, and 
numerous small fragments of yellowish-white decomposed fel¬ 
spar, and scales of mica ; sometimes also including single frag¬ 
ments of ironshot claysiate, or talcslate, the whole being 
combined by a brownish-red sandy cement. Sometimes also 
small grains of reddish-white decomposed felspar predominate, 
which, with grains of quartz, are imbedded in a sandy clayey 
slaty base of a dark cherry-red colour. The small and tine 
grained sandstones often appear of a homogeneous chare/iter, and 
either granular or slaty, brownish-red or grey, more rarely white, 
sometimes also alternately striped red, grey, and white, or with 
a reddish-grey or bluish base, containing white spots. In the 
most uniform sandstone appear occasionally streaks or layers of 


* In this composition of the conglomerate, we perceive a close analogy to that of 
some parts of Ireland noticed by the writer (Jf this article, e. g. adjoining Waterford 
Hubour. (Ueol. Trans, vol. v.) Some of the conglomerates also closely resemble those 
#f tlie old red satjdstone of Tortworth and Milbiiry Heath, in Qloucestershirt. 
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, coarser grained, or of conglomerate, ari’anged at certain di^ 
tances in parallel order. The fine-grained sandstones yield 
large flagstones. « 

The fine-grained clayey sandstone passes into slaty micaceous 
sandstone of different degrees of firmness, containing numerous 
scales of white mica. It passes also gradually into indurated 
clay, which is mostly slaty, and either pure, or sandy and firm, 
and of red, green, or grey colours; the substance being gene¬ 
rally intimately mixed with minute scales of mica. Beds of this 
clay, whicli are often of the nature of day marl, and occasionally 
contain lighter-coloured portions of a calcareous quality, are 
frequent in the old red sandstone of Mansfeld. 

The daif and cUitf marl are found likewise in thin layers 
between the sandstone beds, of red, grey, green, and blue 
colours, and sometimes also included in them in the form of 
ovoidal or flattened elliptical nodules, then resembling, as 
Treieslebcu observes, the clay galls of the new red sandstone 
formation. 

Beside the colouring matter of the old red sandstone derived 
from oxide of iron, difliised through its substance, brown and 
red iron ochres are occasionally found in it in spots, round por¬ 
tions, and thin streaks.’^' 

drains, slight layers, and indeterminate portions of compact, 
scaly, and ocliraceous red iron ore, have also been met with; 
and near Mansfeld, Frcicsleben noticed in the sandstone com¬ 
pact red iron stone in the form of the stems of reeds. 

Associations of the Old Red Saudstour. — a. Coal; b. lime¬ 
stone ; c. porphyry and amygdaloid ; d. coal fields. 

a. Coal. —Near Grillenberg, in Saiigerhausen, a slight coaly 
seam, from a half to one and a half inch thick, has been found in 
the old red sandstone ; and a somewhat similar appearance is 
said to have occurred near Miillendorf, in Mansfeld.'f* 

b. Limestone. —Of the occurrence of this mineral insubordi¬ 
nate beds in the old red sandstone, the following instances are 
given : near Cressfeld, a bed of compact, splintery, and partly 
foliated granular limestone, of greyish colours, with interspersed 
lamiuai of white calcareous spar : at Vatterode, Wimmelrode, 
and Mblleiidorf, a bed, eight to ten feet thick, of compact fine 
splintery limestone, of brownish-red, greenish, and reddish-grey 
colours, with disseminated spots of calcareous spar, aiid veins 
of the same substance ; ,it was formerly wrought for marble, and 
sent to Berlin ; near Rothenburg on the Saale, limestone dis- 
posed in the sandstone in thin beds, of a red or light-grey 
colour, minutely granular or compact, and containing terbratu- 

• The preceding gejieral description of the sandstone, slaty sandstone, clay, and 
clay marl beds of Alansfeld, with nodules also resembling clay galls, might almost 
serve word for word, for that of tlie old zed sandstone on the l^nks of the Severn, in 
Gleuccsbershire, as well as in many respc'jts for that of Tortworth and Milbury Heath. 

f A parallel instance of the casual occurrence of imperfect coal in the old'red sandi. 
stene may also be found in England, e. g. in Portishead. Point, neat Bmtol. 
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litifs and diacites; while a little further south, Freiesieben waa 
assured, after he had left the country, that the sandstone con*' 
tains also beds qf oolitic limestone, where it underlies the 
Wettin coal field; for the truth of this, however, the author doea 
not actually vouch. 

c. Por-phyry and Amygdaloid. —Porphyry occurs in great 
lying masses, of an indeterminate form, in the old red sandstone, 
jsn the SE. bank of the Wipper between Hettst'adt and Burgbr- 
ner, its immediate cover being coarse sandstone conglomerate* 
It is traversed by innumerable small veins of calcareous spar. 

Not far from hence porphyry becomes again visible near 
Meisberg, forming cliffs, protruding 56 to 70 feet high from 
amidst the old red sandstone. It is partly amygdaloidal, and 
reposes immediately on coarse siliceous conglomerate. 

It re-appears in a similar manner between Hettstadt and Gerb- 
stadt; and porphyry has also been traversed under the same 
circumstances by the adit level of the mine Johann Friedrich. 

The old red sandstone, when adjacent to porphyry, acquires 
not unfrequeiitly a porphyritic aspect. 

d. Coni Fields. 

1. The North Western (vol. iv. p.227—237).—On this Freies-*^ 
leben reinavks, “ It is quite certain that the coal which occurs*' 
near Opperode, in the Principality of Anhalt-Bernburg, lies in 
the rothe todtliegeude.” In proceeding from the vicinity of 
Opperode on the N. toward the transition tract on the S., the 
beds succeed each other in the following descending order: 

1. Brownish*red, ironshot, fine-grained, lothe todtliegende, 
with occasional larger grains of quartz, clay slate, and fiintj 
slate ; regularly stratified, strata 1 to l-i inch thick, dipping 15® 
to the N W. and affording excellent building stone, 7 fathoms to 
9 fathoms 2 feet thick. 

2 of unequal grain, iron-shot, some of the peb¬ 

bles of quartz and slate being 6 and 9 inches in diameter ; 32L 
inches thick. 

3. Sandstone, same as No. 1, alternating with thin layers of 
reddish-grey marly rock ; 35 fativoms thick. 

4. Slate clay, bluish-grey, and sandy, with numerous impres¬ 
sions of vegetables ; 5 fathoms 5 feet thick. 

5. RtMf shale, bituminous ; 1 to 2 feet. 

6. Coal : 2 feet. 

7. Floor shale, resembling that of the roof; 3l feet. , 

8. Conglomerate, very coarse grained ; 4 fathoms 4 feet. 

9. A second seam of coal, but not worth working. 

10. Blue rock, resembling No. 4. 

31 . Conglomerate, coarse-grained, being the lowest of tho 
series. 

The upper coal seam dips pretty rapidly near the surface, but 
in descending, it maintains a general inclination of 15® to 20^^ 



Mr, Weaver’s Geohgicai Remarks. [Auc. 

^ wldom forming troughs or saddles. The coal field is subjec<|,to 
'faults. 

2. The Eastern or Petersberg tract. , 

a. The Weitin Collieries (voT. iv. p. 237—260).—These collie¬ 
ries, which are distinguished into the lower or Wettin, and the 
upper or Schachtberg fields, are generally relieved by an adit 
■ievel between four and five miles in length, which attains a depth 
-of about 45 fathoms from the surface. The beds of the tw^ 
.fields are very different in different places. The following is 
said to be the general arrangement in the lower field ; 

1. Vegetable soil and loam ; 2 fathoms 2 feet thick. 

2. Sandstone, white, micaceous; 1 fathom3 feet 6 inches. 

3. Clay marly rock, brown; 7 fathoms. 

4. Ditto blue ; 1 fathom 6 feet thick. 

o. Slaty sandstone, bluisli-grey, micaceous ; 1 fathom 1 foot. 

6*. Coal, upper seam ; 6 feet 2 inches. 

7. Grey sandy clayey rock; 3 fathoms 3 feet. 

8. Coarse sandstone ; 3 fathoms 3 feet. 

9. Blue slaty rock; 21 to 52 inches. 

10. Coal, middle seam ; 6 inches. 

^ 11. Grey sandstone ; 3 feet 6 inches. 

12. Sandy clay ; 1 fathom 1 foot. 

13. Blue slate clay with numerous impressions of ferns, reeds,. 

Skc.; 5 feet three inches. 

14. Coal, lower seam; 10 inches. 

15. Grey sandstone ; 11 fathoms 4 feet. 

16. Jlol/ie todtliegende. 

But considerable variations are to be found in several parts of 
the fields : thus, instead of the slaty sandstone. No. 5, the imme- 
-diate roof of the upper coal seam consists not unfretpiently of a 
bed of coarse conglomerate, 2 futhorns 2 feet thick, containing 
4)oulders of porphyry of the size of the head, and even larger. 
The I’oof of the coal seams is also often of a calcareous nature, 
consisting of sandstone cunnbined by carbonate of lime, in w’hich. 
'pure lime.stone occasionally appears, and generally in the form 
of geodes. The middle and lower seams, which are commonly 
•between two and three fathoms asunder, sometimes approach 
'Within 10 inches of each other, coalesce, and bear good coal of 
considerable thickness. The coal seams are in some places 
greatly enlarged; in others closely compressed, so that they 
almost disappear. This is the case with the upper seam, which 
gradually closes and terminates both in the line of range and of 
dip. 

Tlie coal seams of the Wettin district in general are remark- 
jable for the great variableness of position, to which they are sub¬ 
ject within short di.stances, presenting a continued succession of 
txoughs, saddles, and serpentine curvatures, in which the angles 
.of inclination vary from 70® dr 80° to the horizontal. 
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^On the Wettin coal field, Freieslebea observes, that ** it is 
imbedded in the rothe todtliegende, being both covered by, and ' 
reposing on, roth§ todtUegende.” The coal has been pursued 
for 70 fathoms beneath porphyry, and this porphyry is also 
proved to lie in the rothe toatliegende, not only by a distinct 
graduation from the one rock into the other, but by the former 
appearing in separate beds in the latter. 

m b. The Lbbegun Collieries (vol. iv. p. 260—264).—These are 
situated among hills of porphyry, occupying hollows and dells, and 
apparently foriiiirjg a mantle round porphyry. Hence no gene¬ 
ral range or dip can be given ; the latter is often at a higli angle,, 
from 60° to 80°. It is stated that, wherever accurate observa¬ 
tions have been made in these collieries, the porphyry has 
always been found subjacent to the coal field. The coal beds 
here, as far as sunk into, consist as under : 

1. Vegetable soil, with sand and conglomerate, 21 inches 

thick. 

2. Clay marl varying from 21 to 32 inches. 

3. Conglomerate, 7 to 21 feet. ’ 

4. Caul smut, 3 to 6 inches. 

5. Blue clayey rock, becoming gradually thicker in descend¬ 

ing, 21 inches to 14 fathoms. 

6. Coul, 7 feet to 0 feet 8 inches. 

7. Blue clayey rock, 21 inches to 14 feet. 

8. Blue sandy rock, beyond which the works had not ex¬ 
tended. 

The coal seam is divided into tl\reo beds by two intervening 
layers of siiale, one of which is 10 inches, and the other from 
5 to 10 inches in thickness. In another part of the field, a 
second seam of coal has been met with, from 21 to 82 inches 
thick. 

r. At Kathau the coal sandstone is found supporting porphyry 
on its southern side in a distinct manner (vol. iv. p. 118). At 
Gervvitz, a small coal trough reposes on porphyry; and between 
ilalle and tliebichenstein the coal is imbedded in porphory. 

( Vol. iv. p. 293.) 

d. Beside these facts, Schulze states in his map, appended to 
Freiesleben’s work, that the coal at Raunitz reposes on porphyry, 
while to the E. of Brachwitz, it appears to underlie porphyry. 

Now,' combining these observations, it is perfectly clear that 
in the coal tract of the Petersberg, between Halle on the S. and 
Kathau on the N., the coal formation alternates with [torohyry; 
and yet it is stated (‘‘ Outlines,” p. 469), that these porphyries, 
thus connected with the rothe todtliegende, belong to the same 
era as the new red conglomerate or sandstone of England ; posi¬ 
tions cuite irreconcileable with each other. 

3, The South . WesCern Coal Tield* —After the detail into 
which we have entered, it may be sufficient to observe that in 
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this district porphyry and trap are also found in association wjth 
' the coal formation, and that the same construction applies here 
as in the Petersberg tract. , 


If now called upon to draw a parallel between this carbonife¬ 
rous series and any of the British, I should say that here is a 
general tract of old red sandstone, supporting on its eastern 
confines a coal district, which in many respects agrees with 
some of those of the Scotch great coal tract; while in the north¬ 
western and south-western quarters, the coal fields there appear 
to repose either immediately on transition rocks, or partly on 
these, and partly on old red sandstone, corresponding in this 
respect with some of the coal tracts in Shropshire, as well as in 
the circumstance of the absence of the carboniferous limestone. 
I do not perceive any ground that can be laid for considering, as 
it has been suggested, this range of sandstone as the niillstone- 
grit ajjd shale, (namely, the sandstone and shale interposed ia 
some tracts between the carboniferous limestone and the great 
coal formation, properly so called), unless it could be shown to 
be divested of all those general characters of the fundamental 
portion of the old red sandstone, which it in fact so strikingly 
displays. On the other hand, the absence of the millstone-grit 
and shale in Mansfeld and Thuringia is no greater anomaly there 
than it is elsewhere, e. g. in Cumberland, in most parts of Shrop¬ 
shire, in Ireland, and in the great coal tract of Scotland. Nor is 
it a greater anomaly that there but few beds of carboniferous 
limestone occur, since iii some parts of our own island they are 
wanting altogether, e. g. in Shropshire. But this is not the 
whole of the question. What are we, strictly speaking, to 
understand by the term old red sandstone ? I presume no one in 
the present day would confine it exclusively to the mere funda¬ 
mental bed of the carboniferous series. I’liis would be as con¬ 
tracted a view, as if, in the case of gneiss alternating with beds 
of primary limestone, we were to restrict the use of that word 
to the lowest bed of gneiss. In the case then of the old sand¬ 
stone alternating with limestone, where is the line to be drawn? 
Is it to be extended to the confines of the great coal formation^ 
that is, wh^n the latter is distinct ? But who wiH separate one 
from the other, when, as in many cases in Scotland, the sand¬ 
stone, the limestone, and the coal, are repeatedly interstratified 
with each other ? Were we indeed to taxe a large view of the 
subject, 'and to call the British carboniferous series the old or 
first great sandstone, formation or group, this expression would 
be quite equivalent to that of the rothe todtliegende, or first 
fioetz sandstone, formation of Germany. In both countries, the 
subject matter is the same, though, from the fuller display of the 
seriesin the British Isles, the mode of considering and express^ 
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ing,it has been somewhat different. In making this allnsidif,' 
however, I am far from meaning to deny that the fourfold divi¬ 
sion into the fundan^mtal old red sandstone, carboniferous lime-' 
stone, millstone-grit and shale, and coal formation,, is very 
descriptive, wherever applicable, since it enables us to consider 
distinctly the several links of a chain, which constitute in them¬ 
selves a complete system of one great era; but this division 
c^not always be strictly made, e. g. in most parts of the Scotch 
great coal tract. 


After the full consideration given to the rothetodtliegende form¬ 
ation, extending from the Hart//beyond the banks of the Saale, that 
of the Forest of Thuringia may be disposed of in few words. 
The old red sandstone is there found ill great force, frequently 
alternating with porphyry and trap (e. g. vol. iv. p. 107—Hb;, 
reposing principally on primary rocks, and clearly showing by 
its coa)[)osition, like that of Mansfeld &c., that it originated from 
their detritus (vol. iv. p. (>7—99.) Tho coaly shale and coal 
formation, connected with the old red sandstone, is unequally 
distributed, being also occasionally associated with limestone 
and porphyry, and coming in the course of its extent not unfre- 
quently in contact with primary tracts, the coal held reposing in 
some instances upon granite (e. g. vol. iv. p. 167, 168). 

I will now consider the red sandstone formation described by 
V’^on Uaumer. Hut previously let me observe that, as the princi¬ 
pal object of that author’s researches was to ascertain the grand 
features and relations of the country, we are not to expect that 
groat precision, or minute detail, that are so generally observable 
in the works of Freiesleben. Still, how'over, the leading facts 
can hardly admit of dispute. For the general positions, I refer 
to the Auj/a/s of l^hiloaoithtj lor Oct. 1821, p. 248—250. 

The red sandstone formation which occupies so large an 
expanse on the southern side of the lliesengebirge, extending 
W. from Schat/Iar, appears to be destitute of coal. It dips 8. 
But proceeding eastward from that town, it is found connected 
with an extensive coal field, sandstone conglomerate forming 
throughout the great basis, the character of w'hich varies 
according to that of the adjacent primary or transition tracts 
upon which it reposes, enveloping pebbles and fragments of 
gneiss, niicaslatCi granite, hornblende slate, clayslate, quartz, 
&c. (Von Buch, Geog. Beob. vol. i. p. 85—93 ; Von Raumer, p. 
92.) The carboniferous series ranges along the south-western 
side of the Eulengebirge toward Giatz, a distance of about 35 
miles. Having given a summary of its general relations in the 
work referred to above, it may be sufficient to add in this place 
a few remarks on the general disposition of the tract. 

This carboniferous series is almost entirely overlaid on its 
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south-western side by the quadersandstone formation : in. all 
other quarters, its line of contact with older rocks may be fol¬ 
lowed, from which it appears throughout J:o conform to their 
sinuosities, with a dip corresponding. Thus on the NW. it is 

f enerally inclined toward the SE. or S.; on the NE. to the SW. 

ut on the SE. occupying in that quarter three inlets, or bays 
as it were, the dip is successively directed to every point of the 
compass except the E. Again, on the SW. near Schlesiseh 
Albendorf, on the confines of the quadersandstone, the dip is to 
the ENE.; while beyond the quadersandstone on the SW. where 
the coal re-appears atStraussensee, the dip is NNE., a disposition 
probably arising from the adjacent primary tract. The general 
arrangement of the beds, therefore, indicates the form of a great 
trough, at least in the south-eastern quarter; but the internal 
gtructure of the field is rendered very intricate and complex 
from the interposition of isolated ranges and masses of porphyry 
and trap, which have a sensible influence on the stratification of 
the country. The map of the environs of Waldenbuig, founded 
on actual survey, is an evidence of this fact. Similar indications 
appear in the south-eastern part of the tract, and hence the 
course of the coal and concomitant beds becomes frequently 
curve linear, dipping at angles varying from 80° to 15°. That 
tlie seams of coal are extremely numerous, and that there is an 
interstratification of the whole series of beds connected with the 
coal, may be fully inferred by combining the observations of Von 
Raumer with those of Von Biich. The latter states that if we 
traverse the outcrops of the strata from Furstenstein to Alben¬ 
dorf, we shall fall short rather than exceed the number, if we 
reckon the beds of the carboniferous series at 500 ; that is, 
without including the innumerable beds tliat extend but a short 
way, edge out, and are lost among tlic others (Geog. Beob. vol. i. 
p. 101—103). The number of beds of limestone in the series 
appears not to be ascertained, for though limestone has been, 
noticed in 22 places, several ol these spots seem to be situated 
on the line of bearing of the same stratum. It would require 
laborious and expensive research before a correct map, with 
corresjioiiding sections, of this coal tract could be constructed ; 
and the sections of Vou Raumer can only be considered as illus¬ 
trative diagrams, tending to convey a general idea of the rela¬ 
tive position of the carboniferous series itself, without pretending 
to give a detailed view of its internal conformation. The red 
sandstone and porjibyiy adverted to, as if covering this coal dis¬ 
trict (“ Outlines,” p. 470), form in fact a part of the general 
series. 

The structure of this tract seems very analogous to that of the 
Scotch great coal field. Many of its features correspond also 
with those of the coal tract of the Petersberg, on the banks of 
the Saale. 

The red sandstone formation situated to the north of the Rie 
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sengebirge ranges, as far as noticed by Von Raumer, for a dis¬ 
tance of about 40 miles, from Walkersdorf, between Lauban and 
Bunziau on the NW?, to beyond Bolkenhayn on the SE., where it 
terminates. It appears disposed in the form of a trough in a pri¬ 
mary slaty tract, by which it is encompassed on every side, 
except on the greater part of the northern, where it is overlaid 
by the qiiadersandstone formation. The dip appears to conform 
lb the indentations of this trough, at angles varying between 30* 
and 50°. The predominant rock is the red sandstone, but beds 
of compact limestone, of reddish and yellowish-grey colours, are 
not unfrequent in it. The sandstone alternates also with felspar 
porphyry, claystone porphyry, basaltic trap, and amygdaloid* 
Only one slight trace of coal has been observed in it, and Von 
Raumer, in his general view of this tract, no where remarked any 
organic remains. It is referred by Von Buch to the old red 
sandstone formation (Geog. Beob. voi. i. p. 77, 78). 


The preceding statements have, I trust, proved ; 1. The iden¬ 
tity of the old red sandstone of Wernei*, and that of the British 
Isles ; 2. That the rothe todtliegende formation of that naturalist 
is the representative of the carboniferous series ^ and 3. That in 
the details of that series in Germany, ive perceive the occasional 
absence of a particular member, and various states of association, 
in the same manner as they are to be found in Britain, but wo *»- 
version of the general order. 


These positions being thus established, in what sense can the 
rothe todtliegende be said to be the same as the new conglome¬ 
rate ; 1 do not know any, except by a misapplication of terms. 
The weissliegende of Germany, which in all its relations of 
position, composition, and association, perfectly corresponds 
with the new conglomerate, has been repeatedly called rothe 
todtliegende by Voigt and other writers, down to the latest 
]iei'iod, who, considering it as the uppermost bed of that series, 
have, without due attention to their diflerent characteristics, 
confounded the two together. This fact is insisted on by Freies- 
lebeu, to whom we owe the clear exposition of this error (vol. iii. 
p. 239)* ; an error that might readily be committed in the Forest 
of Thuringia in particular, where the new conglomerate (the 
weissliegende of Freiesleben) is mostly of a siliceous character 
and reddish hue, nearly resembling in aspect the rothe todtlie¬ 
gende ; and as the latter is there infrequent association with trap 
and porphyry, and commonly supports the new conglomerate, the 

• A somewhat similar error prevailed in En^and at no distant period, for proof of 
which it may be sufficient to refer to Townsend’s work, “ The Character of Moses viiv 
dicated.” IS 13. See vol. i. p. 154, et seq. , 
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two formations might easily be mistaken for each other, when not 
duly observing their respective boundaries ; and the inference 
then be drawn that the new conglomerate is also associated with 
porphyry arid trap. Now in adverting to the Forest of Thurin¬ 
gia, it is stated, (“ Outlines,” p. 316,) “here we may observe, at 
top a shell limestone, answering to our lias ; then red marie and 
gypsum; the calcareous beds associated with the cupriferous 
marl slate; and at bottom the rothe todte.” (See also p. 313.) 
But this so-called rothe todte at the bottom of the cupriferous 
marl slate, is assuredly the weissliegende of Freicsleben; that is, 
the new conglomerate, beneath which is to be found the true 
rothe todtliegende in association with trap and porphyry. 

Here then we have a formation wliich, as the first member of 
a new series, covering the carboniferous series, and extending 
beyond it to the transition series, and even to the primary, distin¬ 
guished by gypsum as its occasional companion, beside other 
characters (which 1 have detailed in the Amuth of Philosophy^ 
Nov. 1821, p. 255—257), leave no room to doubt its identity 
with the new red conglomerate of England. 

Again, with respect to the supposed alliance of the new con¬ 
glomerate with porphyry and trap, 1 confess I do not know an 
instance of the kind in Germany; and Freicsleben is perfectly silent 
upon any such occurrence. Of its existence in England, only one 
example is given, and that is admitted to be of a problematical 
character. I have-suggested that the umygdaloidal trap in the 
sieiglibourhood of Exeter might possibly be connected w ith the 
transition tract of that country : this seems to be denied. Yet, 
as presenting some ground for the suggestion, 1 must remark 
that the very able and luminous view of Cornwall, i>cvon, and 
Somerset, taken by Prof. Sedgwick, in the first volume of the Cam¬ 
bridge Phil. Trans., has clearly shown that red transition conglo¬ 
merate and sandstone occur at least in Somersetshire ; to which 
I' may add that transition red sandstone is of common occurrence 
in Gloucestershire and Herefordshire, being in the former county 
in direct association with amygdaloidal trap, which has sometimes 
also a }»orphyritic aspect, including ucicular crystals of glassy fel¬ 
spar. If, however, the conglomerate and sandstone in question 
be not transition, 1 then venture to inquire whether it may not 
be the first floelz or old red sandstone ? Of the existence of the 
latter in Somerset, I was assured three years since by the 
reseSnehes of my friend, the Rev. Dr. Cooke, who found it sup¬ 
porting the carboniferous limestone ofCannington Park; a view 
now apparently confirmed by the high authority of Mr. Cony- 
beare. In support of either suggestion, it may also be stated that 
no writer appears to have observed any gypsum in the sandstone 
said to be associated with the trap, while it is not uncommon in 
the extensive tracts of the new red sandstone of that part of tlie 
kingdom, e. g. in Devon, at Budleigh Salterton nearTeignmouth, 
at Sidmouth,-and on Blackdovvn, and again more N. in Somerset 
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adjacent to the Quantock Hills. I may here incidentally obsefiFe 
that both in Devon and the SW. ot Somerset, the magnesian 
limestone formatio*, properly speaking, appears to be wanting in 
the regular order of succession, between the new or calcareous 
conglomerate and the-new red sandstone. 

Having thus entered my decided protest against considering 
ihe new red conglomerate of England, and the rothe todtliegende 
of Werner, as equivalent terms, I now proceed to perform a 
similar task in res sect of the old red sandstone and carbonife¬ 
rous limestone of England ; the former of which, it is said, is a 
variety of the greywacke of Werner, and the latter his transition 
limestone ; and upon this view, the charge is raised that the 
Werueriam have confounded the carboniferous series with the 
transition. Is this charge Just? 

In the Netherlands the two series certainly have been con¬ 
founded together; but by whom primarily ? by French writers 
on that tract, e. g. Omalius d’Halloy and M. Clei'c, neither of 
whom, I presume, v. ill pronounce himself to be of the Freyberg 
school. Jt is true, Von Raumer, in his Geognostic Sketches in 
18lb, has quoted Omalius d’llalloy’s statements without inquiry,- 
and D’Aubuisson has done the same in his Traite de Geognosie 
in 1819, and to that extent they, as well as other Continental 
writers citing to the same effect, are doubtless chargeable with 
the mistake. Yet are such oversights, springing from a foreign 
source, to be visited on Werner and his followers ? Has Wer¬ 
ner himself, or Von Buch, or Freieslebon, for instance, con¬ 
founded the carboniferous series with the transition ? 1 do not 
anticipate an affirmative to this qiiestion. In fact, how can the 
old red sandstone of Britain, which I have shown to correspond 
in all its relations, perfectly with the old red sandstone of Wer¬ 
ner, be held to be a variety of the greywacke of that naturalist 
(even putting iniueralogical character out of the question), or 
how can the carboniferous limestone be said to be his transition 
limestone, when both in his view occupy totally different 
positions ? 

It is very true, and must be admitted by all conversant with 
the subject, that the red sandstone and the limestone of the car¬ 
boniferous series often closely resemble the red sandstone and 
the limestone of the transition series, so much so, as in hand spe¬ 
cimens to be scarcely distinguishable from each other,*and this 
similarity is further increased by several kinds of organic 
remains being common to both limestones ; and it is also true, 
that what have been called graduations from one series into the 
other may be observed in certain situations, and so far appear¬ 
ances may be deceptive. Yet no attentive geologist can be 
deceived in this particular, if he l^ake that view of the subject 
which ought always to be taken; namely, if he follow through¬ 
out the line of contact between the carboniferous series and the 
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transition. He will then readily perceive that the twcr »eri^ 
constitute totally distinct systems j for if the former appeaf in 
some places conformable in position to thd latter, these we 
merely local occurrences arising from the more variable stratifi- 
cs^ion of a transition country, while in the general arrangement* 
uiiconformability of position will be found to prevail. And as a 
subsidiary mark of distinction, it may also be added, that the 
transition sandstone frequently contains organic remains, while 
the first floetz sandstone is generally free from them. 

> Von Hoff, however, did propose to incorporate the carbonife¬ 
rous series with the transition (in Leonhard^s Taschenbuch, 
Jahrgang, viii. p. 320—328); and if some other writers have 
partly leaned the same way (whether justly called Wernerians, I 
will not stop to inquire), this disposition cannot be charged as 
derivable from Werner, whose positions are irreconcileable with 
any such attempt. 


it follows ftpm the whole of these premises, that the floetz 
formations of Werner strictly commence with the old red sand- 
stone of England, and not, as has been stated, with the new or 
calcareous conglomerate. It follows also, that the charge of 
confusion in the views of that naturalist is obviated, and tlmt so 
far from the floetz formations which came under his considera¬ 
tion having been few in number, they comprehended the whole 
series from the old red sandstone up to the chalk, and above the 
chalk, gravel, sand, clay, wood-coal, and the newest floetz trap 
formation. His arrangement of formations in Germany is, when 
duly construed, quite in accordance with their succession in the 
British Isles ; there is no hiatus ; we travel from the primary to 
the transition, and thence through the whole series of the floetz, 
ill which last let it be observed, that though the carboniferous 
series be less fully displayed, yet other formations are in much 
greater force in Germany, and afford a greater variety of charac¬ 
ter than is to be found in the British Isles ; and here we may 
perceive the compensating power of nature. 

I have, therefore, yet to learn that more modern inquiries have 
at all invalidated the general. positions of Werner, llis grand 
outlines of the structure of the globe remain unshaken, from the 
fundamental granite up to the newest floetz trap. The labours 
of his followers, and of ether geologists pursuing a similar path, 
have tended more and more to fill up those outlines, lu our 
own country, few, if any, are entitled to greater distinction in 
that respect than Mr. Smith, whose views also have so far the 
merit of originality as they appear not to have been derived 
from any extraneous source. The later investigations of nume¬ 
rous English naturalists, of M. Greenough, I)r. Macculloch, 
Professors Buckland and Sedgwick, Messrs. Webster, Cony- 
beare, Miller, Phillips, De la Beche, beside those of a host of Bri- 
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tish writers whose names are recorded^ either in their own distinct 
works, or in the Geological, Philosophical, and Wernerian Trans¬ 
actions, or in periodical publications, are all invaluable contri¬ 
butions to the same effect. Above the chalk, the history of out 
planet has been further elucidated by the inestimable researches 
of Cuvier, Brongniart, Mr. Webster, Prof. Buckland, and other 
geologists pursuing that branch of the subject. But all these 
labours, whose merits and importance can never be too highly 
appreciated, so far from impugning the general facts advancea 
by Werner, serve rather to confirm and establish them. 

The Comparative View of floetz formations, w'hich I submitted 
to the public in the Annals of Philosopht/f Oct. 1821, is consist¬ 
ent with the main positions of Werner, though, from the mode 
of considering them, there may seem to be some difference; 
this, however, is rather apparent than real. It arises from the 
following circumstances: 1. In the carboniferous series, pro¬ 
ducing the limestone and the coal as distinct formations, while 
Werner considered them only as members of his first floetz 
sandstone, or rothe todtliegende, formation : 2. In like manner, 
in the gypseous and saliferous series, producing the weisslie- 
gende or calcareous conglomerate as a distinct formation, while 
by Freiesleben and others it is included in the magnesian lime¬ 
stone formation : 3. As a consequence of the foregoing, in consi¬ 
dering the magnesian limestone as belonging to the second floetz 
series : and 4. From distributing the floetz formations into four 
principal series, founded, as I conceive, on natural distinctions ; 
namely, on their relative position in the order of succession, 
their mineralogical characters, the organic remains which they 
respectively contain, and the mutual affinities of the formations 
which constitute each series or group. In this view there is no 
real incongruity; for, in fact, had the carboniferous limestone 
appeared in force in the north of Germany, it certainly would 
have been designated by Werner as the first floetz limestone; 
and this, according to the established method of that naturalist, 
who, in arranging the mineral masses of the globe, was led to 
distribute the predominant into principal formations, and the 
incidental into subordinate. Bearing this in mind, the carboni¬ 
ferous limestone would have been his first floetz limestone 
formation, and as a necessary consequ/jnce, the magnesian 
limestone would have become his second floetz limestone. The 
whole difference, therefore, is a mere question of enumeration. 

Here let me add a few words on the meaning of the terra 
floetz. It was employed by Lehman, and adopted by Werner. 
English writers have repeatedly asserted that it si^ifies flat or 
horizontal. Such is not necessarily it,s imoort. The j’rench trans¬ 
lator of Lehman more nearly expressed its sense by roc/ies en 
couches. Floetz literally signifies a mineral bed, and floetzgebirge 

New Series, vol. iv, ' p 
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\>eddedorinterattatified formations, as more peculiarly character¬ 
istic of those mineral masses to which the term has been applied. 
The general tendency to horizontaiity, increasing from the older 
to the newer floetz formations, is, it is true, a distinctive mark; 
of these formations, but still horizontaiity is not necessarily 
implied in the word floetz. And, even if it were, the occasional 
departure from the horizontal position would be no more an*; 
objection to the use of the term, than the occasional horizontal 
disposition of primary strata would be to their general designa¬ 
tion as inclined. All that can be said is, that in both cases the 
general rule is subject to exceptions. 

To the continued use of the term floetz, as applied to any part 
of the carboniferous series, an objection has been raised upon 
the supposition that the original sense in which it was employed 
has been departed from {introduction, p. vi. and Outlines, p, 
352); but as that supposition has been shown in the course of 
this paper to rest wholly on a misconception of the true import 
and application of the term, the objection vanishes. 1 may fur¬ 
ther add, that the value of a word consists in its conveying a 
. definite idea to the mind, and so long as terras of established 
usage thus perform their office (in which respect the word floetz 
is not deficient), to exchange them for new can only be justified 
by showing that the latter answer the purpose better. 

in conclusion 1 must observe, that in aw arding the meed of 
praise due to the services of Werner, French writers apiiear in 
general to have been more just than the Knglish. Not a few of 
the latter seem to forget, or not to consider, that though others 
might before his time have hit upon the general division of rocks 
into primary and secondary, yet geology, us a science, had no 
existence. To Werner belongs, m I he first place, the merit of 
introducing a nicer discrimination in the examination of simph; 
minerals, and of inventing an appibpriide language by which 
they might be described and distinguished, previous to wliicli 
mineralogical science was (juite in its infancy. And, in the 
second place, to him also belongs the chief merit, not merely of 
distinguishing and giving names to rocks, but of accurately 
marking out both the grand distinctions of primary, transition, 
and floetz classes, and the various principal formations of which 
those classes consist. If then it he the glory of the Saxon to 
have laid the broad foundations of the edifice, let that of the 
Briton and I'rank he to complete the structure. 
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ArticlS II. 

Extracts from the Jourval of a Survey to explore the Sourees 
^ of the Rivers Ganses and Jumna*" By Capt. J. A. Hodgson, 

• 10th Keg. Native Infantry. 

{Conctudedfrom p. 62.) 

A sharp peak across the river; call it the pyramid. Height 
above the 20,966 feet. 

A rock on the great snowy bed, over which we are to pass, 
proved to be distant 9044 feet, and its height above this place 
984 feet, the angle of elevation being 6° 15', which is the general 
inclination of the snow bed; as our progress was continued far 
beyond this rock, it will easily he imagined that the crest or 
summit of the bed, then distant five or more miles by estimation, 
must have considerable elevation. 

We had brought very few followers onwards from Gangotrl, 
but here we sent back every one we could possibly dispense*' 
Avith, that our small stock of grain might subsist the remainder, 
who were a few trusty fellows (Mussulmans), two Gorc’ha Sipa- 
hls, and a few Coolies, for two days, or three, if possible, in the 
event of our being able to get over the snow in front. And I 
sent orders to the people at Gangotrl to leave grain there if they 
had any to spare, and if they did not hear of any supply coming 
from Reital, to make the best of their way back till they met it, 
and then to halt for us, and send some on to us. 

Having made all the arrangements we could on the important 
head of supplies, and made observations, wc had leisure to 
admire t he very singular scenery around us, of which it is impos¬ 
sible to give an adc(juate description. 

The da'/zling brilliancy of the snow was rendered more strik- 
ing by its contrast with the dark blue colour of the sky, which 
IS caused by the thinness of the air; and at night, the stars 
shone with a lustre which they have not in a denser atmosphere. 
It w'as curious too to see them, when rising, appear like one 
sudden flash, as they emerged from behind the bright snowy 
summits close to us, and their disappearance, when setting 
behind the peaks, was as sudden as we‘generally observed it to 
be in their occultations by the moon. 

We were surrounded by gigantic peaks entirely cased in snow, 
and almost beyond the regions of animal and vegetable life, and 
an awful silence prevailed, except when broken by the thunder¬ 
ing peals of falling avalanches. Nothing met our eyes resem¬ 
bling the scenery in the haunts- of men ; by moonlight, all 
appeared cold, wild, and stupendous, and a Pagan might aptly 
. imagine the place a fit abode for demons. We did not see even 
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bears, or musk deer, or eagles, or any living creature, except 
some small birds. 

To form an idea of the impeding appearance of a snowy peak, 
as seen here under an angle of elevation of nearly 33°, and when 
its distance is not quite three miles, and yet its height is 8052 
feet above the station, one should reflect that if even when 
viewed from the plains of Hindustan, at angles of elevation of. 
one, and one and a half degree, these peaks towering* over many 
intermediate ranges of mountains, inspire the mind with ideas of 
the grandeur, even at so great a distance : how much more must 
they do so when their whole bulk, cased in snow from the base 
to the summit, at once fills the eye. It falls to the lot of few to 
contemplate so magnificent an object as a snow clad peak rising 
to the height of upwards of a mile and a half, at the short hori¬ 
zontal distance of only 2^ miles. 

Ma^ 31.—Along, and above the right batdv of the river, rocks 
and snow. 

Descent to the bed of the river, enclosed by rocks. 

A most wonderful scene. The B’hagirat’hT or Ganges issues 
from under a vei'y low arch at the foot of the grand snow bed. 
'^rhe river is here boimdcd to the right and left by high snow and 
rocks ; but in front over the debouche, the mass of SHOW i» per¬ 
fectly perpendicular, and from the bed of the stream to the sum¬ 
mit, we estimate the thickness at little less than 300 feet of solid 
frozen snow, ])robably the accumulation of ages ; it is in layers 
of some f(?et thick, each seemingly llu* remains of a fall of a 
separate year. From the brow of this curious wall of snow*, and 
immediately above the outlet of the stream, large and lioary 
icicles depend ; they arc formed by the freezing of the melted 
snow water of the top of the bed, for in the middle of the day, 
the sun is powx'rFul, and the water produced by its action falls 
over this place in cascade, but is frozen at night. The Gangotrl 
Brahmin who came with us, and w ho is only audlliterate mouu- 
taiiieer, observed, that he thought these icicles must be Maha- 
deva’s hair, from whence, as he understood it is written in the 
Shastra, the Ganges fiows. I mention this, thinking it a good 
idea, but the man had never heard of such a place as actually 
existing, nor had he, or any other person to his knowledge, ever 
been here. In modern times they may not, but Hindus of 
research juay formerly have been here, and if so, I cannot think 
of any place to which they might more aptly give the name of a 
Cow’s Mouth than to this extraordinary Debouche. The height 
of the arch of snow is only sufficient to let the stream flow under 
it. Blocks of snow were falling about us, so there was little 
time to do more here than to measure the size of the stream. 
Measured by a chain, the mean breadth w'as 27 feet. The 
greatest depth at that place bijing knee deep, or 18 inches, but 
more generally a foot deep, and rather less just at the edges, say 
9 or 10 inches ; however, call the mean depth 15 inches. Believ- 
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ing this to be (as I have every reason to suppose it is) the first 
appearance of tht famous and true Ganges in day-light, saluted 
her with a bugle march, and proceeded (having to turn a little 
back to gain an oblique path) to the top of the snow bed ; having 
ascended it to the left. 

Pretty strong ascent up to the inclined bed of snow. This 
vast collection of snow is about mile in width, filling up the 
whole space between the feet of the peaks to the right and left: 
we can see its surface forward to the extent of four or five miles, 
or more, to where it is bounded on the left by the feet of the Four 
Saints, and to the right by snow spurs from other mountains 
beyond Mount Moira. These last s})urs rather overtop the feet 
of the Saints, and to them, and to the place where we judge 
there is a ridge, is all ascent over snow. 

Ascent of the same kind ; generally, acclivity 7^^, but we pass 
over small hollows in the snow, caused by its irregular subsiding. 

A very dangerous place; the snow stuck full of rubbish, and 
rocks imbedded in it. Many rents in the snow apj»ear to have 
been recently made, their sides shrinking and falling in. A man 
sunk into the snow, and was got out not without some delay. 
The bed of the Gauges is to the right, but quite concealed by 
the snow. 

In liigh hope of getting on to what may be at the top of the 
acclivity, wc have come on cheorly over the hollow and treache¬ 
rous compound of snow and rubbish, but now with bitter regret, 
we both agree that to go on is impossible. The sun is melting 
the snow on all sides, and its surface will not bear us any longer, 

I have sunk up to my neck as well as others. The surface is 
more and more ragged, and broken into chasms, rifts, and ravines, 
of snow with steep sides. Ponds of water form in the bottoms 
of these, and the large and deep pools at the bottoms of the snow 
hollows, and which were in the earlier part of the day frozen, arc 
now liquid. It is evident from the falling in of the sides of the 
rents in the snow, that there are hollows below, and that we 
stand on a treacherous foundation. It is one o’clock, and the 
scene fidl of anxiety and awe. The avalanches fall from Mount 
Moira with the noise of thunder, and we fear our unsteady sup¬ 
port may be shaken by the shocks, and that we may sink with it. 

And here we were obliged to return ! Had it been possible to 
have got across the chasms in the snow, we would :i*avo made 
every exertion, so anxious were we to get forward; but onward, 
their sides were so steep, and they appeared of such great depth, 
that I do not think it would be possible to pass them (this year 
at least), even if the snow was not as at this hour soft, and the 
bottoms of the chasms filling with water. Be that as it may, 
they are now utterly impassable. • At this season snow must fall 
here whenever it rains below, so that it does not acquire such 
hardness at the top as it does on the avalanches we have Jiitherto 
passed, where no new snow at present falls. We now set out on 
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our return, and not too soon, as we found ; for the snow was so 
soft, and the increase of. the water so great, that though we went 
with the utmost expedition, it was only by 2 ^^ hours’ hard labour 
of wading and floundering in the snow, and scrambling among 
rocks, where they would give a footing, that we reached the turf, 
tired and bruised with falls, and the skin taken off from our 
faces and hands by the sun and drying wind of these elevated 
remons. 

It now remains to give some account of this bed or valley of 
snow, which gives rise to the Ganges. It appears that we pass¬ 
ed up it, somewhat more than a mile and a naif. From our last 
station, we could see onwards as we estimated about five miles 
to where there seemed to be a crest or ridge of considerable 
elevation, though low when compared with the great peak which 
flanked it. The general slope of the surface of the snow valley 
was 7®, which was the angle of elevation of the crest, while that 
of the peak of St, George, one of those which flanked it to the 
left, was 17° 49'. In the space we had passed over the snow 
bed, the Ganges was not to be seen; it was concealed probably 
many hundred feet below the surface. We had a fair view 
onward, and there was no sign of the river 3 amj I am firmly 
convinced that its jirst appearance in day is at the debouche I 
have described. Perhaps indeed some of those various chasms 
and rents in the snow bed which intersect it in all sort of irregular 
directions, may occasionally let in the light on some part of the 
bed of the stream, but the general line and direction of it could 
only be guessed at, as it is altogether here far below the broken 
snowy surface. The breadth of the snow valley or bed is about 
a mile and a half, and its length may be six and a half miles, or 
seven miles from the debouche of the river to the summit of the 
Mope, which terminated our view : as to the depth of the snow, 
it is impossible to form a correct judgment, but it must be very 
-great. It may easily be imagined that a large supply of water is 
furnished at this season by the melting of this vast mass in the 
valley, as well as by the melting of that of the great peaks which 
bound it. From their bases torrents rush, which, cutting their 
way under snow, tend to the centre of the valley, and form the 
young Ganges, which is further augmented by the waters which 
filter through the rents of the snow bed itself. In this manner, 
all the Himalaya rivers, ‘whose heads I have visited and passed 
over, are formed ; they all issue in a full stream from under thick 
beds of snow, and diner from the Ganges in as much as their 
streams are less, and so are their parent snow's. On our return 
down the snow valley, we passed nearer to its north side than in 
going up, and saw a very considerable torrent cutting under it 
from the peaks ; this was making its w^ay to the centre : at times 
we saw it through rents in the snow, and at others only heard 
its noise. As there must be several more such feeders, they 
will be fully sufficient to form such a stream; as we observed the 
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Ganges to be at the debouclie in the space of six or seven miles* 

I am fully satisfied that if we could have gone further that we 
should not have again seen the river, and that its appearance at 
Mahadeva's hair, or whatever we may choose to call it, was the 
real and first debouclie of the B’hagirattMiT. All I regret is that 
we could not go to the ridge to see what was beyond it. I sus¬ 
pect there must be a descent, but over long and impassable 
wastes of snow, and not in such a direction as would lead direct 
to any plains, as the course to bring one to such plains would be 
to the north-east or north, whereas the line of the river’s course, 
or rather of the ridge in front, was to the south-east, oarallel to 
the run of the Himalaya, which is generally from Sji to NW. 
Immediately in front of the ridge, no peaks were seen, but on its 
south-east ilank, and at the distance of about 18 miles, a large 
snowy peak appeared, so that I think there can be no ilain 
within a considerable distance of the south-east side o.’ the 
ridge : if there be streams from its other side, they must flow to 
the south-east- After all, I do not know how we should have 
existed, if we had been able to go to the ridge, for we could not 
have arrived there before night; and to pass the night on these 
extensive snows, without iirevvood or shelter, would have cost 
some of us our lives, but of that we did not then consider much 
(if we could have gone, we would). VVe had only a few trusty 
men with us, and a short allowance of grain for them, for this 
and the following day, and had sent orders to the people left at 
GangotrT to make their way back towards ileital, leaving us what 

f rain could be spared, and to forward what they might meet, as 
expected some from Ileital, from whence w^e were supplied 
during our absence from it of altogether 28 days. I cannot 
suppose that by this way, there can be any practicable or useful 
p;>ss to the Tartarian districts, or doubtless the people would 
have found it out, and used it, as they do that up the course of 
the Jrdmavl. While 1 give it as my opinion, that under any 
circumstances the crossing of the ridge must be difficult, I 
would by no means wish to be understood to assert that I think 
it impossible under more favourable circumstances, and in a year 
when less snow has fallen than in the present; but ,I seriously 
declare, that situated as we were, it was not possible for us to 
go further than w e did, and that it was with great difficulty we 
got back. 

It is now to be considered, if the supplies of water produced 
as above described, arc sufficient to form a stream of 27 feet 
wide, and 15 inches (mean depth) at the debouche. It has 
been stated that at GangotrT, the breadth of the river on the 20th 
of May was 43 feet, and its depth 18 inches. The distance 
thence to the debouche was 22,f^0 paces, which I reckon about 
11 British miles. In that space, it received some supplies, as 
mentioned in the notes, but they were not abundant. Thus the 
quantity of water is diminished nearly one half j but it is to be 
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remembered that on our return to Gangotrl on the 2d of June, 
the bulk of the river was considered as being doubled, it being 
two feet deep, and also much wider, so that on the 31st May, 
we may suopose it to have been 21 inches deep, and perhaps 
48 feet wice at GangotrT. It is with this mean size that tae 
comparison of the difference of its bulk at Gangotri and the 
debouche must be made ; the proportion thus is, that the body 
or c uantity of water would be at Gangotrl almost treble to that 
at the debouche ; but allowing it to be only double in this 
11 miles, it will be evident that in five or six miles further, there 
can be little or no water in the bed under the snow, and conse¬ 
quently that the most remote rill which contributes under the 
snow to the first formation of the Ganges cannot be more dis¬ 
tant than the ridge; so 1 think it may be allowed that such first 
formation is on the hither side of the ridge, and not at any lake, 
or more distant place beyond it. 

Indeed considering the large supplies which the snow valley 
furnishes, I rather wonder that the stream was not larger, when 
I measured it at the debouche. Whether there are any boiling 
springs under the snov/ as at JumnotrT I do not know, but sup¬ 
pose there, are not, as I did not see any smoke ; a steam, how¬ 
ever, there may be, and the steam may be condensed ere it can 
appear. I imagine that the season of the rains would be in one 
resoectthe most proper to attempt the passage of the great snow 
bee ; it may at that time be reduced in thickness ; but I have no 
idea that it ever melts away ; yet in the rains it perhaps will not 
be possible to ford the river above GangotrT, which must fre¬ 
quently be done, if the smaller avalanches on which we very 
frequently crossed it are melted. In the rains also there must 
be greater hazard from the falling of the rocks and slips of the 
mountain, for the melting snow forms many-rills which under¬ 
mine the rocks, and set them loose, and it is not possible to 
avoid a large fall of the mountain’s side, if one should unfortu¬ 
nately be in the line of its direction when it comes down. 

I have preserved specimens of the rocks of which these peaks 
are composed; also of the different sorts of pines which grow at 
their basis. Above Suc’hT and Jhala, the country is not inha¬ 
bited, nor is it habitable beyond those places, except at the small 
village of Durfili, which is now deserted. Tuwarra, Suc’hT, and 
.fhala, are very small aqd ruinous villages. Reital is a pretty 
good village of about 25 houses, as is Salung, and there are two 
or three more in that neighbourhood. I found the inhabitants 
civil and obedient. 

The people of Rowaen are in general much inferior in appear¬ 
ance to those of Jubul and Sirmour, and the more western moun¬ 
tains ; indeed, with few excepJ;ions, they are an ugly race both 
men and women, and extremely dirty in their persons. They 
complain much of the incursions of the banditti from the western 
parts of Rowaen and Busahir, who carry off their sheep in the 
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rains; but from what I can learn, they in turn plunder their 
eastern neighbours ®f the Cedar-nat’h districts, and they pride 
themselves on the long journeys they make in their sheep stealing 
expeditions. The proper time for those incursions is the latter 
end of the rains, when the snow in the defiles is much reduced, 
'fhe women have not here, as to the westward, a plurality of 
htisbands. I saw no fire arms among the inhabitants, nor 
swords or war hatchets ; their weapons are bows and arrows. 
The climate of Reital is at this season very pleasant, and the 
price of grain is not high, but it is not abundant. The corn is 
cut in the beginning of June. 

No volcanos were seen or heard of in these mountains, whose 
composition is granite of various kinds and colours. No shells 
or animal remains w’ere seen. The magnetic variation was small, 
and dift’ering little, if at all, from what it is on the plains of the 
upper provinces ; it is from 4(/ to 1*^ and 2° according to differ¬ 
ent needles, and is easterly, by which 1 mean that the variation 
must be added to the magnetic a/irnnth. The diurnal small 
changes in tlie barometer were perceptible, the mercury always 
falling a little before noon as in the plains. 

Having received new thermometers from Calcutta, both long 
and short, 1 found that they gave the same boiling point, but the 
thermometer J had last year in Busahir, &c. showed the boiling 
point 2^ or 2^" btdow the new ones, I always suspected the 
thermometer, but had not then a better. It Imiled in the Panwei 
pass in the Kunaur and Busahir snowy mountains at 188° at my 
camp a little above the lower line of snow on the 24th June last, 
so that it should have been 190°, or 22” lower than at the sea 
side. Bears abound in the higher mountains ; also the goonil 
or boorul, an animal between the deer and goat, and the pheir, 
a larg^ r animal of the same kind. 1 have preserved the skin, 
horns, and bones, of the head of one shot near Jumnotri. Near 
the villages where snow lies a great part of the year, there are 
abundance of the Monaul pheasants and chakors. In the low'er 
mountains there are black partridges, and tigers, leopards, and 
bears. I never saw any snakes in the cooler regions. 

It was remarked above, that the snow on the great bed was 
stuck as it were with rock and rubbish in such a manner as that 
tlie stones and large pieces of rock are supported in the snow, 
and sink as it sinks ; as they are at sucl\ a distance from the 
peaks as to preclude, the idea that they could have rolled down 
to their present places, except their sharp points had been 
covered, it appears most likely that the very weighty falls of 
snow which there must be here in the winter bring down with 
them pieces of rock in the same manner as a larger snow ball 
would collect gravel, and carry on with it in its course. 
Masses of snow falling from the high peaks which bound the 
snow bed, if they chanced to collect more, and to take a rounded 
form, would have a prodigious impulse, and might roll to the 
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centre of the snow valley, loaded with the pieces of rock they 
had involved. # 

It is not very easy to account for the deep rents which inter¬ 
sect this snow bed, without supposing it to be full of hollow 
places. It struck us that the late earthquakes might have occa¬ 
sioned some of the rents. I never saw them before on other 
snow beds, except at .Tumnotri, where they arc occasioned by 
the steam of the extensive range of boiling springs there ; per¬ 
haps there may be such springs here also: they are frequent in 
the Himalaya, and one might suppose they were a provision of 
nature to insure a supply of water to the heads of the great rivers 
in the Avinter, when the sun can have little power of melting the 
snow above those deep recesses. 

I will now proceed to give some account of the course of the 
river Jumna within the mountains, and of its spring at Jumnotri, 
which I also visited this year. The above remarks respecting 
the Ganges having already swelled this paper to too great a 
bulk, I will make those regarding the Jumna in as few words as 
possible. In the maps published 10 years ago, the Jumna is 
laid down as having a very long course from the latitude of 34-^°; 
from what authority it is difficult to guess, for much as has been 
surmised and written respecting the head of the Ganges, I can¬ 
not find any accounts of that of the Jumna. It was not known 
until the year 1814, that the Jumna, properly so called, was a 
comparatively small river above its junction with the Tonse in 
the _)un, and 1 believe the existence of the latter river, though 
fully treble the size of the Jumna, was unknown to Europeans. 

The junction of the Tonse and Jumna takes place at the JVW. 
end of the Dun valley, in latitude 30° 30', where the large river 
loses its name in that of the small one, and the united stream is 
called the Jumna. The course of the Jumna from Jumnotri, 
which is in latitude 30° 59', being generally S. 50° W. It is 
fordable above the confluence, but the Tonse is not. JMot 
having visited the sources of the Tonse, 1 am hot certain 
whether it rises within the HimfUaya, as the B’hiigiratt’hT does, 
or at its SW. or exterior base, like the Jumna; but the latter 
1 believe to be the case. 1 apprehend that three consider¬ 
able streams which, like the Jumna, originate from the south 
faces of the Hiinrdaya, in the districts of liarasa, Leulowari, and 
Deodava Kowarra, join to form the Tonse; and it receives a 
considerable accession of water from the Paber river, which I 
imagine to be equal in size to any of the three above-mentioned 
feeders. Respecting them, 1 have at present only native inform¬ 
ation to guide me, but of the Paber, 1 can speak witJi more con¬ 
fidence; for when, in June, 1816, 1 penetrated within the 
Himalaya by the course of the Setlej, I found that the north 
bases of many of the snowy peaks seen from the plains of Hin¬ 
dustan, were washed by that river. Its course, in the province 
. •f Kuaaur, in latitude 31® 3 P, and longitude 78° 18', being brow 
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east 25 S. to 25 to the N. of west. In this position, the Setlej 
is bounded both to *»the N. and S. by high and rugged snowy 
mountains, from which many torrents descend, and increase 
its bulk. Leaving the left bank and bed of the river, I ascended 
the snowy range, of which it washes the north base, and crossed 
over it on the 2ist June, 1816, at 40 minutes past 11 o’clock in 
tire forenoon, during a heavy fall of snow, being the first Euro¬ 
pean who effected a passage over the grand Himalaya ridge in 
that direction. 

On surmounting the crest of the pass, I found that the Indra- 
vatl river, which is a principal branch of the Paber, originated 
from the snows, on which 1 descended on the S W. or hither side 
of the ridge; and I followed its channel to the place where it 
joins the i*aber, which river must have its beginning, in like 
manner, on the same side of the ridge, as I was informed by the 
people of the country it had, and lam, nearly certain it is the 
case; and it is most probable that all the streams which form 
the Tonse do, in like manner, descend from the SW. side of the 
fronting snowy range, the NE. base of which is washed by the 
Setlej, as above-mentioned. 

However, I intend to explore the sources of the Tonse, as 
well as of the Setlej and JahnavT rivers. But to return to the 
Jumna. 

The route from its confluence with the Tonse in the Dun is 
thus: to CalsT four miles, a large village immediately within 
the mountains of Jaunsar, of which district it is esteemed the 
capital. It is situated between two high and steep mountains, 
and on the Omla, a small river which joins the Jumna. CalsI 
is a place ol’some lit tle trade, as the people of the neighbouring 
mountains bring to it their productions, and exchange them for 
cash i • pay their rents, and a very small quantity of the produce 
of the plains. On the march, the Jumna is forded above its 
confluence with the Tonse. Carriage cattle may go to CalsT, 
but further within the mountains every article is carried on men’s 
backs. Latitude of CalsT, o0° 31' 24". 

Six thousand paces of exceedingly steep ascent of the moun¬ 
tain on left bank of the Omla; 2600 paces easier to the village 
of Khuny on the ridge ; remainder, along the mountain’s side, 
with occasional ascent and descents to the foot of the peak of 
Birat, which rises conically above the ridg e ; 1800 paces'of the 
steep ascent up it to the fort, w'hich is a small double enclosure. 
It was abandoned by the Gorc’ha garrison on the approach of a 
force under Col. Carpenter. 

The height of Birat above Seharanpur (which is visible from 
it) is 6508 feet; it commands a noble view of the snowy moun¬ 
tains and the various intermediate rg,nges, as well as of the Dun 
valley, and the plains on both sides of the Jumna. 

invalids from the plains requiring a change of climate may 
fmd it at Birat, In the winter the fort is almost buried in snow, 
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which remains in shady places, and on the northern side of the 
peak till the beginning of April; but snow seldom falls later than 
the last week of March, at which season, while I was in the 
fort, there was a shower which covered the ground to the depth 
of two inches: the peak is a bare slaty rock, with some quartz 
intermixed. 

29, 1817.—Narrow path along the mountain’s sidt?; 
then a steep descent of 2 rn. 1 f. to Murlang, a small village in a 
glen on the Silgad rivulet, which falls into the Jumna three miles 
to the E. No grain here. l^atitude observed 30° 36' 63". 
Thermometer at noon 78°. It was yesterday at noon at Birat, 
50°. 

Proceed 2i miles down the bed of the Silgad to the Jumna ; 
then leave it, and cross a ridge, and go up the bed of the Jumna 
to the confluence of the Cunti river, which joins it from the 
Keinah peak to the west. That river is about (30 feet wide, and 
li and 2 feet deep. The Jumna is 90 feet wide, 3 to 5 feet deep, 
rapid, and not fordable. The rest of the path is a long ascent of 
the mountain, above the right bank of the Jumna to Cot’ha, a 
village of 10 houses, about 3000 feet above the level of the 
river. A fatiguing march ^ heavy rain. No grain here. 

The path lies generally along tlie side of the mountain, with 
occasional strong ascents and descents ; 1 m. 5f. of very steep 
descent into a dell, the rest lighter descent, flat and ascent from 
a rivulet to Lak’ha Mandal, on the right bank of the .Tumna, and 
about 300 feet above it. 

Lak’ha Mandal is a place of some celebrity in Hindu story, as 
having been one of the temporary residences of the Pandus ; 
and tradition says, that formerly there were a great number of 
statues and temples here, but I imagine the greater part to have 
been buried by the slip of the side of the mountain at the foot of 
which it is situated. Several pieces of cornices, entablatures, 
and other ornamental fragments of buildings, are seen projecting 
above the soil, which buries the remainder; they are of black 
stone, and the carving of the ornaments is very well executed. 
There are also two statues ofBhim and Arjun of the size of life, 
which are half buried in the soil; and a prodigious number of 
small idols are deposited in a little temple, which is the only one 
now remaining, and which does not appear to be of any remote 
antiqmty. The ignojrant Brahmin could give no account of the 
builder; he declared, as they all do, when consulted on such 
subjects, that it is not of human workmanship, but was built by 
Bhim countless ages ago. 

It does not appear that pilgrims now resort here; the place is 
nearly desolate ; it is surrounded by high rocky peaks, and may 
have been chosen as a fit,seat for gloomy and recluse super¬ 
stition. 

'Within the temple there is a large slab of blue stone inscribed 
with Hindu characters; I cleaned it, and took off a reversed 
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impression as well as circumstances would allow, and sent it to 
Col. Mackenzie. La|.itude of Lak’ha Mandal, 30° 43' 24". 

Gradual descent 1-^ mile to the Ricnar river, which is the 
boundary between Sirmor and the Rewaen district of Gurhwal. 
It has a course of about 10 miles from the NW. and joins the 
Jumna here. From the river, a very strong ascent of 1^ mile up 
t)^ mountain to a crest called Genda Ghat; there obliquing to 
Rancauli, a village of 20 houses, with a temple ; it is on the 
mountain’s side, and about 3000 feet above the Jumna. No 
grain to be had here as at other places. I planted potatoes. 
Rainy weather. No latitude. 

To the bed of the Jurnna 3 in. 3 f. mostly oblique descent, 
though steep in some places above the right bank of the river. 
Here are very higli and steep precipices, from which large 
blocks of granite have fallen into the bed of the river, which 
forces its way through and over those obstructions with much 
violence and noise. After passing over the rocks by the river 
side for half a mile, we leave it, and climb the right bank by an 
exceedingly steep ascent to the Tocm Ghati, which overhangs 
the stream, and is about lOOO feet above it. Hence descend a 
mile to the Caniaulda river ; cross it on trunks of trees laid 
across, a little above its junction with the Jumna. 

The Camaulda is the largest river which the Jumna receives 
above the confluence of the Tonse ; its course is from N. 10° 
west, down the Rama Serai district, which is a small valley, and 
I i reported to be in some jdaces a mile wide, but it is now over¬ 
run with full of wild beasts. The Camaulda, now swollen 

by the rain, is about 70 feet wide and 2-L tiict deep, and very 
rapid. Immediately on crossing it, the country iq) the Jumna 
assumes a more })leasing appearance ; the mountains which 
bound h, though very lofty, do not rise so abruptly, and several 
small villages arc seen on their lower slopes. On the right bank 
of the river, there is a slip of level ground from 300 to 500 yards 
wide. The summits of the mountains are covered by cedars 
.md other pines, and the snow yet lies on them. 

Proceed by the river side to Paunti, a village of 20 houses, 
pleasantly situated about 400 feet above the Jumna. The 
march was long and fatiguing, as it rained the whole way ; the 
loaded people did not arrive till after dark. At this village I 
got supplies of grain. The country I have passed through from 
CalsT is nearly deserted, on account of famine caused by the 
crops of hast year having been destroyed by the hail in October. 
Aware of this circumstance, I have brought grain with me from 
Calsi, and subsisted my followers witli it. Latitude of Paunti, 
30° 48' 08". 

Two and a quarter miles parallel to the Jumna, and descend to 
its bed, wdiere the stream from the iSanaul glen joins it. Leave 
the Jumna, and proceed three miles NW. up the Banaul river. 
Then ascend the south face of the mountain to Gira, a village of 
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10 large houses pleasantly situated, and sheltered from the 
northern blasts. This district of Banaul about seven miles in 
length ; the NW. end is closed by a high rocky mountain, where 
the stream arises, which waters the bottom of the glen. Several 
villages are seen placed in advantageous situations on the sides 
of the mountains, the soil of which is fertile; wood, water, and 
grain are abundant. 

As I learned that much snow yet remained on my route for¬ 
ward, 1 halted here some days, to give it time to melt, and to 
refresh my people who were harassed by the journey from CalsT, 
for it had rained every day, and they had been sparingly and ill 
fed, and also to take the rates of my chronometers. 1 took two 
immersions of Jupiter’s satellites : Latitude of GTra, 30® 62' 08". 

GTra to Thanno ; total distance eiglit miles. Down the north 
side of the glen, and pass the villages of Bisat and Devah to 
Dakiat, a large village, 4 m. 6 f. Proceed parallel to the 
Jumna, but above it, 1 m. 6 f. and descend to the Badal river, 
which comes from a glen similar to that of Banal, but is longer, 
and contains more and larger villages. 

The rivtjr joins the Jumna here; it comes from the Cedara 
Canta, a large mountain covered with snow, and its course is 
from N. 15° west; breadth about 40 feet; depth 1-^ and 2 feet. 
Proceed mile further to Thuimo, a small village, 400 feet 
above the right bank of the Jumna. 

The road to day chiefly on a gradual descent; path good and 
pleasant. The .lumnotri snowy peaks seen up the river, have a 
noble appearance ; the eastern peak bears 50° 17' NE.; its alti¬ 
tude 8 ° 10'. Thanno appears to be 4083 feet above the level of 
Seharanpur. Latitude observed 30° 40' 1.2". 

Thanno to Catnaur; total distance 4 m. 2 f. 8 tee[) descent 
to the Jumna, and cross it oji a sangha, which consists of three 
small spars and some tvvi^s bound together, and lai<i across Jii 
the manner of a hurdle. The sangha is in two portions, being 
laid from rock to rock ; one is nine paces in length, and the 
other seven, the breadth of the river being about 40 feet; but 
it is deep, being conlined between the rocks, through which it 
falls like a cataract. The water nearly touches the bridge, 
which is a bad one. Some of my goats fell through it, and 
Avere drowned. Above this place, the Ijed of the Jumna is much 
inclined ; the stream bounds from rock to rock, and for the 
most partis a series of small cataracts. 

A mile beyond the sangha, cross the S’ilba, a small river from 
the glen of tliat name, and proceed to Catnaur, a small village 
500 feet above the left bank of the Jumna. Up the S’ilba glen 
is a convenient puss over the ridge, which separates the Ganges 
and Jumna. 

The path to day cliif'Hy ascent and descent, and very rough 
and steep in most places ; and hence forwaid the features of the 
mountains bear a harsher appearance, there being geQera,liy 
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mural precipices rising from the bed of the Jumna to the height 
of 1500 to 2000 feet„either on one side or the other. The sum¬ 
mits of the mountains all round are deep in snow. A stream 
from a peak called Dallia Cursu joins the Jumna here from the 
SE. Latitude observed 30° 51' 35", 

As no grain was to be had here, I was obliged to march in 
t|i;e afternoon to a very largo village called Pali, situated up a 
wild glen ; this was a good deal out of my route. The inhabi¬ 
tants of Pali and the neighbouring villages have been noted for 
a rebellious spirit against both the Gur’hvval and Gorc’ha 
governments. They had cut oft’ several parties of the Raja’s 
troops, and surprised and destroyed a complete company of 
Gorc’has several years ago, for which they were punished by a 
force sent against them under the brave chief B’hacti T’hapa. 
On my arrival, they refused to sell me any supplies, and I 
expected to have had trouble. However, towards evening, we 
came to a better understanding, and I got abundance of grain. 
The village consists of about 50 largo houses; the inhabitants 
are stout and hard featured, and the women generally have 
light complexions, and agreeable countenances. In tin; morn¬ 
ing I went down the glen I -| mih;, and then along the right bank 
of the Jumna, but high above it, by a difhcult and very unplea¬ 
sant pathway overhanging it. In one place I was obliged to go 
with great cautiijn, and bare footed, for a false stop would be 
fatal. The precipices on the opjjosite side of the river are f|uite 
jK'.rpendicular, and on this exceedingly steep. After passing the 
worst part, descend to Oj’ha Ghur, a hamlet of three huts only, 
in a dismal situation, at the feet of steep and lofty cliffs, the 
rf*« ks hurled from winch by the earthquake of 1S03, buried a 
small fort and village Avhich once stood here. Oreadful uremen- 
1 os are seen in these mountains of the tdlects of that catastroplie- 
Prider Oj’ha Ghur, a stream falls inlo the Jumna, and several 
(“ataracts are seen tailing among the surrounding precipices. 
3h. re are some hot springs at tin,' bod of the Jumna Avhich is 
■ICO feet below the hamlet. Latitude observed 30° 54' 47". 

Oj’ha Gar to Rsina ; total tlistancc! 4 m. 5 f. In paces 91*315. 
2555 paces along tlie mountain’s side, and descent to the 
• Jumna. Cross it on a sangha of two small spars ; its length 20 
feet; Ijreadth about 2.^ feet. The river iusht!s \Yith great vio¬ 
lence und(,'r the sangha, and nearly touches it. The general 
breadtli of thestr(!am is greater, but it is here confined between 
two rocks. 

1200 paces by the margin of the river ; the rest, for the most 
part, ascent, and in some jdaces very steep and rugged. 

Rana is a small village of 15 houses, about 800 feet above the 
left bank of the river on the slope of the mountain ; the general 
lower line of snow on it does not a*[)pear to be more than 1000 
feet above the village. The opposite hank of the river is com- 
po.sed of yellow granite precipices rising murally from the stream 



112 Extracts from the ** Journal of a Survey to explore [Aug. 

to the height of about 2600 feet or more. The courses of the 
rock are disposed almost horizontally as higji as 1000 feet above 
the river; but, towards the summits, they appear to incline in 
an angle of about 36°, the apex being to me SW. Heavy 
storms of hail and thunder. 

Rana to Bannasa; distance 7839 paces. Ascents and 
descents to the small village of Bari 2356 paces; 684 pace-' 
further descent to the Burha Ganga river, which has a course of 
about eight miles from the snows to the right; it is in two 
streams, each eight paces wide, and 18 inches deep, and joins 
the Jumna; 1480 paces of exceedingly steep ascent; the 

remainder, ascents and descents, and difficult road. Cross the 
Jumna on a sangha, and also the Bannasa river, which is about 
two-thirds of its size, and joins it here. Ascent to Bannasa, a 
small village, at the foot of a rocky mountain, a fall from which 
last year destroyed half the village. Angle of altitude of the 
mountain, 40° 65'. Among the cliffs and on the summit, I 
observed with a telescope many of a species of animal peculiar 
to these elevated regions ; it is called Pheir, and a,s a moun¬ 
taineer in my service succeeded, after many toilsome chases, in 
shooting one of them, 1 can give a description of its dimensions. 

Feet. In. 

Length from the tip of the nose to the end of the tail, 

the length of the face 11 inches, and of the tail. 


3 inches only.5 0 

Height from shoulder to toe.3 2\. 

Girth at the chest.2 11-?- 

Girth at the loins...2 4 


I.ength of the hair at the shoulders, eight inches, but on the 
other parts of the body it is short. I preserved the skin and the 
bones of the head and horns, and presented them to the Most 
Noble the Governor-General, who, I believe; sent them to Sir 
Joseph Banks. 

The face of the animal, which was a male, resembles that of 
the Nil Gao. The horns are large, the lower part of them 
stands nearly erect from the forehead, but the upper half bends 
backward. The hoofs, cloven. The colour, that of a camel or 
lion, and the long hair about the shoulders and neck somewhat 
resembles a lion's mane. The flesh appeared coarse, and an 
unpleasant musky smell exhaled from it. The Hindustanis would 
not touch it, but the Gorc’ha Sipahls, and mountaineer Coolies 
ate it with avidity. It is remarkable that those people will not 
eat mutton. The Pheir is a gregarious animal, and appears to 
subsist on the short herbage at the edge of the snow. The 
chase of it in its haunts on the cliffs and precipices is most diffi¬ 
cult and dangerous ; but iii the de ith of winter when the snow 
drives them down to the villages, the people hunt and kill them 
more easily. 
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life 


In this neighbourhood springs of I16t water are very nume¬ 
rous ; they are seen bubbling up among the rocks in various^ 
‘Maces near the rivers. The heat of the water is too great to 
oear the hand in it for many moments; but having broken my 
long scaled thermometer, I could not ascertain its precise tem¬ 
perature. The water has little if any taste. About half a mile 
above its junction with the Jumna, the Bannasa river fells from 
-a precipice of yellow and rose-coloured granite, of 80 6r 90 feet 
high, in a noble cascade. The breadth of the stream is about 
15 feet, and it falls, w ith much noise, into a deep basin, which it 
has worn in the rock. 

The stream is caused bv the melting of the snows on the 

V O 

heights above. 

From the village, two of the Jumnotri peaks appear towering 
above tlu; clouds with sublime effect. Angle of altitude (taken 
by reflection in mercury) of the cast peak, 15° 34' 45", of the 
west, 17° 10' 10". 

Bamidsa .—TiOngitude ofBannrisa, 5° 13' 47*9". 

'fhc l)egimiii)g of tw ilight made the observation not so good 
ns it would have otherwise been. Lat. observed, 30° 55' 50". 

Tins is not a good latitude. The weather was cloudy and 
stormy, with showers of sleet. 

Bannasa to (.'ursali; thermometer at sunrise, 33°. 

JJesfu'inl to the Jumna, and cross it on a plank 124- 
and again on a plank of 10 feet; depth of the water 2^ feet: 
beds ol‘ frozen snow extend to the margin of the stream. A 
most laborious and steep ascent of 675 paces, w'lumce gradually 
descencl, and cross the Jumna on a small sanglia, where it 
receives the Imri rivulet from the snow, whence it originates, 
about 1.! mile to the end. It is less than the Jumna, which is 


now reduced to the rank of a rivulet. Strong ascent to the vil¬ 
lage ofCursali. Total distance 4978 paces. 

Stormy weather and very cold ; driving showers of sleet and 
rain ; path bad and slippery. 

Tj e village ofCursali contains about 25 substantial houses, 
and is sitjiated at the immediate feet of the Jumnotri snowy 
peaks ; but they arc not visible, as the near and steep part of the 
base obstructs the vienv. The situation is very peculiar, and 


one would hardl}^ suppose that people shotdtl clnjose to live in 
siich a. remote and cold jjface. it is the latter end of April, and 
yet daily slight showers of snow fall, and the remains of drifts 
yet lie in shaded places in tl:e village. By the sides ol'the Imri 
and Jumna, there are several spots of flat ground on which the 
inhabitants cultivate grain enongli fur their subsistence. To tlie 
west, north, and east, this little secluded place is bounded by 
the lofty cliffs of the Himrdaya ; and to the south it is sheltered 
by a mountain, the north face of whicJi is not so steep, and it is 
tlothed with trees. All those are at present deep in snow, 
which re&ches down to the level of the two streams ; yet 1 fouiKl 
Netc Series, vol.iv. i 
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the place by no means an uncomfortable abode, for the heights 
near it shelter it from the violence of the winds. The sun ia 
pleasantly warm in the middle of the day,cand the progress of 
vegetation is rapid in proportion to the length of the winter. 
The rocky and snowy defile called Jumnotri, where the Jumna 
originates, is seen in the direction of N. 4‘2° east. Distant three 
miles. Latitude ofCursali, 30° 67' 19". 

During three days I attempted to get some sets of lunar 
distances, and also transits of the moon over the meridian, but 
was constantly prevented by clouds from doing any thing satis¬ 
factorily. 

Cursali to Jumnotri. Flat along the village fields : here 
climb a steep rocky corner above the river’s bed. Jumnotri 
nearly 41° 30'. Chia mountain, over which there is a pass to 
Suc’hi on the Ganges, practicable in the rains (at present, it is 
blocked up by deep snow). 

Steep descent through snow 1 to 5 feet deep ; then flat. 

Fields. Slight acclivity ; snow patches. Abundance of 
pheasants here, chiefly of the kind called Monal. 

Rough and rocky: descend to the .lunina, which in several 
•jlaces flows under beds of snow 26 or 30 feet thick. An over¬ 
hanging precipice to the right. A torrent called the Uandiali, 
half the size of the Jumna, joins it from a cleft in the rock, and 
is the first tribute it receives. The ])ath to this station entirely 
through snow ; cross the river twice, once on the stones, and 
once on a snow arch. 

At Bhairo Ghati. The crest of one of tlie steepest ascents 
(for its length) I ever saw ; it Ls entirely up the snow, in which 
we cut steps with p’haoras (sj)ades) to facilitate our passage. 
There is here a place dedicated to Bhairo Lai, who is esteemed 
to be the Janitor of Jumnotri and Gaiigotri. It is nothing more 
than a low building (if it may be so called) of three feet high, 
containing some small iron tridents. I hung a new English 
silver coin by a t'.oppei' ring on one of therh. 

Exceedingly steep descent to the Jumna by steps cut in the 
snow. A cascade of the stream cuts through the snow, and 
falls from a rock of the height of about 60 feet. 

Stiff ascent up the snow bed, which conceals the river. 
Except here, where the stream is visible for a few yards through 
a hole in tlie snow, the snow bed is about 100 yards wide, and 
bounded by high precipices, from which masses of rock of 40 
feet in length have recently failen. 

River as before under tlie snow: here it appears through a 
deep hole faliiiig in ,a cascade from the rock below the snow. 
Rocks on both sides, those to the right cased with ice. 

At Jumnotri, the snow which covers and conceals the stream 
is about GO yards wide, and is bounded to the right and left by 
mural precipices of granite ; it is 40 feet 5 -l inches thick, and has 
fallen from the precipices above, lu front, at the distance of 
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about 500 yards, part of the base of the great Jumnotri moun* 
tain rises abruptly cased in snow and ice, and shutting up and 
totally terminating the head of this detile, in which the Jumna 
originates. I was able to measure the thickness of the bed of 
snow over the stream very exactly by means of a plumb line let 
down through one of the holes in it, which are caused by the 
steam of a great number of boiling springs which arc at the bor¬ 
der of the Jumna. The snow is very solid and hard frozen; but 
we found means to descend through it to the Jumna by an 
exceedingly steep and narrow dark hole made by the steam, and 
witnessed a very extraordinary scene, for which I was indebted 
to the earliness of the season, and unusual quantity of snow 
which has fallen this year. When 1 got footing at the stream 
(here only a large pat^e wide), it was some time before I could 
discern any thing, on account of the darkness of the place, made 
more so by the thick steam; but having some white lights with 
me, I tired them, and by their glare was able to see and adyiire 
the curious domes of snow overhead ; those are caused by the 
hot Steam melting the snow over it. Some of these excavations 
are very sjiacious, resembling vaulted roofs of marble ; and the 
snow as it molts fulls in showers, like heavy rain, to the stream, 
which appears to owe its origin in a great measure to these sup¬ 
plies. Having only a short scaled thermometer with me, I could 
not ascertain the precise heat of the spring, but it was too hot to 
boar the finger in for more than two seconds, and must be near 
tlie boiling point. Rice boiled in it but imperfectly. The range 
of springs is very extensive, but 1 could not visit them all, as the 
rest are in dark recesses and snow caverns. The water of them 
rises up with great ebullition through crevices of the granite 
rock, and deposits a ferruginous sediment, of which f collected 
some ; it is tasteless, and 1. did not perceive any peculiar smell. 

From near this place, the line of the course of the Jumna i» 
qerceptiljlc downward to near Lak’ha Maiidal, o.nd is 55° 40' 
bW. It will be seen by the notes that Irom the place called 
Bli-aira (ihati, the bed of the river is overlaid with snow to the 
depth of from 15 to 40 feet, except at one or two places, where 
it shows itselftlirough dee|> holes in the snow. 

The snow bed is bounded to the right and left by mural preci¬ 
pices of light coloured granite : on some ledges there is a sprink¬ 
ling of soil where the b’liojpatra bushes gcow. The end'of this 
deli or defile is closed, as before observed, by part of the base of 
the great snowy mountain of Jumnotri, and which is visible 
from the plains. The altitude of the part of the5 mountain visible 
is 29° 48'; but higher parts are concealed by the lower and 
nearer. The face of the mountain, which is visible to the 
height of about 4000 feet, is entirely; cased in snow and ice, and 
very steep. The foot of the base is distant from the hot springs 
about 500 yards, and immediately where the ascent becomes 

1.2 
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abrupt, a small rill is seen falling from a rock which projects 
from the snow; itis about three feet wide, and shfjjllovv, beingonly a 
shower of spray produced by the snow now thawing in the sun’s 
rays at noon. Above that no water whatever is seen; if there 
were any, it would be visible, as the whole base of the mountain 
is exposed to view, directly in front; consecpiently the above rill 
is the most remote source of the Jumna. At tlie present season 
it was not possible to go to it, as the snow bed was further on 
impassable, being intersected by rents and chasms caused by 
the falling in of the snow, as it melts by the steam of the boiling 
springs below it. 

Here then is the head of the Jumna on the SVV. side of the 
grand Ilirndlaya ridge, differing from the Ganges, inasmuch as 
that river has the upper ]vart of its course wdthiu the Himalaya, 
flowing from the soutli of cast to the north of west; and it is 
only from Suc’hi, where it pierces tlirough the Himalaya, that it 
as^imes a course of about tS. 20^ W. 

The fall f)f the Jumna from Jumnotri to the Hun is very consi* 
<lerablc. 1 regret 1 had not a good barometer to ascertain the 
height of Jumnotri. T had witfi me an empty country-made 
Jbarometer tube with which 1 endeavoured to gain an approxi¬ 
mate idea on the subject. Tlaving warmed and well dried the 
tube, 1 filled it gradually with mercury, driving out such air 
hubbies us were visible, and inverted it in a deep cup of quick- 
mlver, taking care not to remove my finger from the orifice till 
the lower end of the tube was fairly below the surface of the 
quicksilver ; the tube w as kept in an erect position by means of 
a plumb line. 

The length of the column Avas 20*40 inches,, which, coi'rectcd 
for temperature, gives 10,483 feet for the height of Jumnotri 
above the sea, taking 30*04 inches for the level of the sea. 

The above is only a rude experiment, but 1 had not the means 
of making a better; the length of the column may be depended 
on to the 20th part of an inch, 1 think, but the probable impurity 
of the mercury may cause an error of 200, or, perhaps, 300 feet. 

Near noon, I took a short set of circum-meridional altitudes 
of tlic sun for the latitude. Mean latitude of the hoi sprn igs of 
Jumnotri, 30° 58''52*1". 

The latitude of the small fall or rill, which may more properly 
be called the head of the Jumna, will be 30° 59' Ob". 

April 21 .— Having iinished my observations by two o’clock, 
I set out to return; the heat of the sun'had tlien begun to melt 
the snow on the cliffs on both sides, and many rocks and lumps 
of snow were falling down : this obliged us to run with all speed 
down the snow bed to get out of the way of these missiles. 
Several of the people ha^ qarrow escapes from the falling frag¬ 
ments, but no one was struck. 

. The inhabitants of Cursaii say, that it is 17 years since they 
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had so severe a winter as the last. At .lumnotri, the inclination 
of the granite rc^ck is from 43° to 45° from the horizon; the 
apex being to the SW. or towards the plains. 

As the season was not sufficiently advanced to allow of my 
passing to the Ganges by the Chid or Cilsaum mountains, both 
of which are at jiresent impassable from the depth of snow on 
them, I returned to Catnaur, and going up the Shialba glen, 
crossed the ridge, Avhich diyides the two rivers at the .lackeni 
Ghat, and descended by Baunvi to Barahat, from whence I pro¬ 
ceeded up the Gauges to lleital, and continued my route beyond 
(fangotrl, as before inenlioned. 

I sliortly liope to be able to present to the Society the result 
of my trig’onometrical operations to determine the iieights and 
positions of all the peaks of the Himrilaya viiuble from Seharan- 
pur, and also an account of the sources of the 4^0080 and 
.Idhuav'T rivers, and of the upper part of ilie course of tlie Setlej, 


Artici.e III. 

Oh a New S.i’ud Ore. By H. 1 . ihooke, Es<p ERS. & FLS. 
('fo the I'Lditor of the Amuils of PJiilosoph^.') 


SIR, G, lrt'22. 

Tin, third volume of the; Edinburgh Philosophical Journal 
contains a notice from me of three varieties of lead ortj which 
had not In.eu liefore accurately desciibed. T have now' to add 
a fonrlh, of which only a l ery slight account has been given by 
Air. So'.verby in the third volume of his Brit. Min. p. o, under 
the name of lilue carbonate of copjicr. 

It is only within a few days that I have hud an opportunity of 
< xamining this substance. 

Tlie specimens I have seen, as well as that figured by Mr. 
ijoweiby, were found at VVhmloch Head or l.ead Hills. 

The facility with which this species may be cleaved, the bril¬ 
liancy of the cleavage planes, and the angle at which those 
planes incline to each other w’ere indications that the substance 
was not carbonate of copper ; and it ajyjiears on examination to 
be a compound of sulphate of lead and hydrate of copjier, and 
may be denominated cupreous sulphate of lead. 

The colour resembles the brightest sjiecimens of blue carbon¬ 
ate of copper. 

Specific gravity about 5'3, but as the specimens I possess are 
not perfectly free from included* particles of carbonate of lead 
and of cupreous sulphato-carbonate of lead, it is probable that 
the specific gravity of more perfect specimens may differ in a 
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small degree from that which I have given. A fragment of 1*4 
grain, which is more transparent than the general mass of the 
substance, has indicated a specific gravity oT o-43. 

It scratches sulphate, but is scratched by carbonate of lead. 

For the purpose of enabling me to describe the crystalline 
form more accurately than I could have done from my own spe¬ 
cimens, Mr. Sowerby has favoured me with a couple of small 
crystals whose form is rudely represented 
by the annexed hastily drawn figure. 

The cleavages are parallel to the planes 
M and T. That parallel to M may be 
effected almost by pressure between the 
fingers. I have not observed any trans¬ 
verse cleavage, but as the plane P is at a ® 

right angles to M and T, and as the plane 
M does not meet the planes // and T at 
the same angle, the primary form may lui 
regarded as a right prism whose base is 
an oblique angled parallelogram. 

The measurements are as follows, the letters //, T'', and M', 

being placed above the edges of the planes to which they relate: 


M on T. 

. 102° 

4b' 

//. 

. 104 

50 

r. 

. 120 

30 

P. 

. 90 

0 

T on r/. 

. Ibl 

30 

M' on A.. 

. 104 

bo 

T'. 

. 102 

43 

P on or . 

. 90 

0 


If we suppose tlic plane /» to result from a decveineut by one 
row on the acute lateral i^dge of the prism, the terminal eilge of 
the plane M would be to that of plane T nearly as 1 1 to 23^ and 
if the planes r and c' are produced by a decrement by one row- 
on the terminal edges, the height of the prism will be to tho 
greater terminal edge as 13 to 23 nearly. 

The specimen I possess is so small, and so fittle of it is per¬ 
fectly pure, that I have not been able to submit more than a few 
grains to analysis, 'file result of this has given the following 
proportions of the constituent parts of the tnineral ; 


Sulphate of lead.75*4 

Oxide of copper. IH’I) 

Loss by heating. 4*7 


98*1 

As there was not any effervescence perceptible during the 
solution of the mineral in sulphuric acid, the loss by heating 
must have been occasioned by the loss of water only ; and if we 
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assume as the equivalent for sulphate of lead, 190 = I oxide of 
lead 4- I sulphuric,acid, and for that of hydrate of copper, 122*5 
= 1 peroxide of copper + 2 water, the substance would 
approach very nearly to a definite comi)ound of 

2 atoms sulphate of lead equivalent to .. 75*5 
1 atom hydrate of copper.24*4 

99-0 


H. I. IIUOOKE. 


Article IV". 

Accaunl of Dr. Hare's improved Dejlagrator^ and of the Fusion of 
i'liarcual oitd other Fliciioi/ie/ia produced hij it, 

A i>I'.sruiP'i ioN of the instruuunts invented by I)r. Mare, of 
l*hil;i(icl[)hia, and nanunl, the one a (Jaloriinctor, and tlie otlier a 
Dt'fla^ rator, lias been ^iveii at p. 17(), vul. xiv. and p. 329, vol. i. 
iVev\ Series, of (his journal. A correspondence between Dr. 
ilari! and Dr. Silliinan will appear in the American .lournal of 
Science, containing the description of a new Deflagrator, and of 
varicuis interesting plienomcnn jnesenhal by those iih'.truments, 
of wliicli the fcdlowing is an acc.onnt drawn up I'roin the letters 
forwarded fo the lulitor by Dr. Mare. 

I'hoiu various consideialions Dr. Tlare was induced to construct 
an instrument cousisfing ol' /inc plates surrounded by copper 
<vase.s, d’he '/.inc j)lates were seven inches by three, and the 
copj'er cases were oi'such a size as to receive them much in the 
manner of W'ollaston’s construction, “d’hcre was,however,” savs 
Dr. M. “ this ap[)arently slight but really important diU’erence, that 
the cases employed by me were open at top and bottom instead 
of opposing the edges of tlie zinc laterally, as in Wollaston’s. One 
hundred galvanic pairs thus made were suspended to two beams, 
each hohiing 30. Hetween each case, a piece of pasteboard 
soaked in shell lac varnish was interposed, so that the whole 
const ituted a compact mass, into which a iluid could iiof enter, 
unless through the interstices purposely Jjreserved between the 
copper and the zinc.” This apparatus was ecpially ])owerfuI 
with the original deflagrator, vet. its oxidizable surface was not 
or more than half the extent, and it w'us comprised m oiie-eighth 
part the space. 

In this construction of apparatus, where two or more beams of 
plates were used, they were fixed Side by side in a frame, and 
connected one with another as in the common voltaic instru¬ 
ment. Then troughs without partitions, one for each beam, 
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-were placed on a platform beneath them, and being filled with 
water or acid, were raised by levers and a« treadle under the 
platform until the plates were immersed. By a series ot 
pair, barytes was deflagrated, and the platina which supported it 
dpstrnvpd like nasteboard before an incandescent iron. 


- r , 

was deflagrated by connectin 
with the poles of the instrument, and iheti letting a stream run 
from one into the other through a small orifice. 

Probably the most useful mode ol applying suci! instnimf'iits 
to analysis would he to expose sidisfanees in c-arboo to tin- dis- 
tdiarge in vacuo. f ohsorvod that alter iron and oliarcf);!! nere 
ignited between tJij poles (fiiriiig a lew seconds imder an 
exhausted receiver, on admitting tlm air, a flo .’i took jilace, mid 
a yellowish red fume appeared which condt'iised on flic gla s. 
It would seem the iron was volatilized, and that the adm's.>i(jn of 
air oxidized the vapour.” 

An instrnmont of this km<l prodne.os torture v.licn applied for 
a short tune to the back of the liand, and is most sensible er 
any of the most turgid veins, where the skin is to.»>der : Ihiu, is 
very little ditt'ereiicc in the sensation with a charg'' o^' -.a. r or 
of acid, but the positive pole is most capable of producing pain. 
The sliock is not greater in any sensible degree at the moment 
i)f immersion than alrerwards. fl'he instrument has the jiower of 
affecting a very didicate elcctroiiieler. A magnetic needle was 
very powerfully disturbed by the deflau'rator under all its forms. 

In a letter from J)r. Silliman to Di'. Hare is then ikscribed the 
incompatibility which he liad iliscoviu'ed. of i!u; \<)ltaic. baltenes, 
and tile instruments of Or. Hare when used in eonnexior.. The 
instrument used was the deflagrator - .f .S(; cods, and when placed 
in one common recipient or eaclt coil in a separe-e jar, the 
effects were the same. The deflagrator being conum^ted by its 
proper poles with a galvanic battery of dOO pair fom inch plates 
interposed between the two rows of the <leflugrator of 40 coils 
each, lost all its power, and the effect produced was very much 
inferior to that of the battery alone ; for in fact the spark was 
hardly jiercepliblo. The chemical powers of the battery were 
also destroyed ; the 300 pairs usually decomposed water, salts, 
SvC. with decisive energy, but now hardly produced a bulible of 
gas, or affected dilute infusion of red cabbage. The power of 
giving a shock was also destroyed. Wlicn the coils were raised 
out ot the fluid and suspended in the air, they acted merely as 
conductors of the power of the common battery only a little 
diminishing it. These experiments were made with dift'erent 
combinations from 620 pairs /:!own to 20, and uniformly produced 
an almost entire suspension of the pow'er of both instruments. 

In one experiment, 25 pairs of zinc and copper plates, six 
inches square, connected by slips of copper, and suspended 
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from a beam, were immersed in a trough without partitions con¬ 
taining an acid liquor and the deflaorator then connected, its 
power was completely destroyed ; a similar result was obtained 
when 50 pairs of ^ ollaston’s plates were used : the object in 
these, experiment was to ascertain whether a battery in which 
the arrangement i inetals was similar to that in the deflagrator 
, would produce ^ same result as the common battery, which 
* was the case. In most of the experiments, the connexion of the 
poles was occasionally reversed. This circumstance, however, 
made no differema* in tlie results ; a feeble spark was obtained 
as befov *. “ Kvery thing tended to countenance the opinion 

iJuil ih' iuL . of the. vonitnon gulcanic hallerif optmUed 

sitjij :i> ns (tu hi/pcft/ 'uoif—/haf it was completchf inert in relation 
li,r 'e/ii^'i^ra,--,/^ and the deftagralor in relation to it—that the 
rr .'/■ ncii:,‘-r would juiss through the other, and conse<juenllt/ 
CO '/{ /,'■</ ' he r“garded, u'iih respect to the other, sinfj)l// as 
>ach he .'-'ii lii.Jtcr constituting a contlaetor 7nore or less 
nhiU'if-'ct." : h.-’i \ as j)roved by diuhnisliing the miiuber of 
■nt)s:cd ; wln'ii tlu ro w'(>re‘20,the powerofth.(^ tleflagrator 

Init diniioisluid. As th.e number was made smaller, 
lU' increased, and when one pair only rcanained, tljere 

v, ;<s p;;rc<,.‘ptil)lc iinj)i-(limcnt to the power of the deflagrator. 

hi •.ni'jthcr Ictlrr, Dr. Silliman relates the [)heuomena of the 
fusillii ni rliavcoal; having been excited to a close observation of 
wlun 'oi-k place when charc.oal was subjeett'd to the power of 
'ustruments, by some observations of Dr. Hare.* The 
pi a i.'s (if c.harcna] wore prepared lyy igniting mahogany, buried 
* ■ eeal.h white u'/e-eous sand in a crucible ; tlicy wore abouthalf 
; ceil in dn'meler, and from hV inch to 0 inches in leiYgth ; 
'n.'v wcie iaj ■'ved '■') a nniul,, and the cvlindrical ends j)laced in 
'■.)el:et-( c(>nae(“ted i>ith the flexible leaden tubes which form 
;!:e })olar ,.t:i‘uiiiiation (if tin.’ series. 

'file metaling ceils of the deflagrator being immersed, on 
b.mging the charcoal points into cunt act,,and then witlidraw'ing 
them a little, the most intense ignition took ])la<^e ; and 1 was 
surprised to observe that the charcoal point of the positive pole 
instantly shot out in llm direction of the longer axis, and thus 
grew'rapidly ill length ; it usually increased from the tenth .to 
the eighth of an inch, and in some instances attained nearly one- 
fourth of an inch in length before it broke off and fell. Yester- 
day and to-day, I have carefully repeated these experiments, 
and in no instance has this sluiot from the positive pole failed 
to appear. It continues to increase rapidly, as long as the con¬ 
tiguous points of charcoal are held with such care that they do 
not strike against each other. When they impinge with a slight 
shock, then the projecting shoot or knob breaks off’ and falls, 
and is instantly succeeded by anoftier. The form of the project- 


• Vol. i. (New Series’) p. 33.3, of Annals of Philosophy. 
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»* sometimes eylindrical, but more generally it »» that 
of a Itiiob connected witJi the main piece of charcoal by a slen¬ 
der neck, much resembling some stalagmites. It is always a 
clear addition to the ieugth of the charcoal, which does not suffer 
any waste except on the parts latcratiy contiguous to the pro¬ 
jecting point. 

The charcoal of the negative pole in the mean time under¬ 
goes a change precisely the reverse. Its point instantly disap¬ 
pears, and a crater-shaped cavity appears in its place ; it suffers 
a rapid diminution in the direction of its length, and immediately 
under the projecting and increasing point of the positive pole; 
but it is not diminished, or very little, on the parts laterally con¬ 
tiguous. If the point of the positive pole be moved over various 
parts of the contiguous negative charcoal, it produces a crater¬ 
shaped cavity over every place where it rests, for an instant. In 
every repetition of the experiment (and the I’epetitions have 
been numerous), this result has invariably OCCUiriHl. it appiUim 
as if the matter at the point of the Iiegiltive poie waS actually 
ransferred lo the posiiicc, and that the aecumultUion there is pro- 
dticed hy a current fiotving from tite negatice to the positive, or at 
least hi/ an at I rad ion exerted in that direr lion, and not in the 


other. It does not appear easy to reconcile this fact with any 
electrical or igneous theory. 

** Inorder to ascertain whether the projection of the charcoal at 
the positive pole was caused by an acdual transfer of carbon from 
the negative, a piece of metal w'as snbslituterl for the charcoal 
at tile negative pole, and wjien the two were brought into con¬ 
tact, the charcoal point oi‘the positive ])ole remained unaltered 
in form, although a little shortened by the combustion. The 
experiments witii tlie two charcoal points were varied hv traus- 
ferring, that at the positive end (aiul on which a projection was 
already formed) to the opposite pole, and that at the negative, 
and in which a corresponding cavity appeared to the positive. 

‘‘The result was that the cavity now placed at tile ])Ositive pole 
tlisappearcd, and w as iininialiately seen at the negativ e ; W'hile 
the projection now placed at tlie negative pole was transferred to 
the positive, 'flieso experiments were several times repeated, 
and uniformly with the same result. They seem to leave no 
doubt that there is a rarrent from the. ndiative to the. jfosilive pole, 
and that carbon is aclnal/i/ transferred hj/ it in that direction ; * 
if transferred, it must [wobably be in the state of v'apour, since it 
passes through the ignited arch of flame, which is forined W'hen 
the points are withdrawn a little distance ; when it arrives at the 
positive pole, it there concretes in a fluid, or at least in a soft or 
‘ pasty’ state. 


* Those who would contend for a current in the opposite direction would probably 
say, that the projecting point of the positive pole is formed from the carbon contiguous on 
the sides, and that the stream of heat burns the cavity in the opposite pole ; in either 
way a current is proved. 
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But the most interesting thing remains yet to be stated. On 
examining with a magnifier the projecting point of the positive 
pole, it exhibited decisive indications of having undergone a real 
J'usiun. 

“ The projecting point or knob was completely different from 
the charcoal beneatli. Its form was that of a collection of small 
spheres aggregated, exhibiting perfectly what is called in tha 
descriptive language of mineralogy botryoidal or mamillary con¬ 
cretions. Its surface was smooth and glossy, as if covered with 
a varnish ; the lustre was metallic, the colour inclining to grey, 
exhibiting sometimes iridescent hues, and it had entirely lost 
the fibrous structure. In short, in colour, lustre, and form, the 
fused charcoal bore the most striking resemblance to many of 
the beautiful stalactitical and botryoidal specimens of the brown 
hematite. The pores of the charcoal had all disappeared, and 
tl>e•matter had become sensibly harder and heavier. 

“ 1 repeated the experiments until J collected a considerable 
quantity of tlicsc fused masses ; when they were placed conti¬ 
guously upon some dark surface, with some [)ieces of charcoal 
near tluMU, they ap|ieured when seen through a inagnitier so 
entirely ddlerent (roui the charcoal, that they would never have 
been suspected to have had any countixion with it, had it not 
been that, occasionally some film'.s of the charcoal adhered to 
the melted masses. The melted and unmelted charcoal differ 
nearly as mucli in (lu;ir apjiearance as j)umice stone and obsi¬ 
dian, ami as much as ctmimon stones do, from volcanic 

scoria-, (ixceptiug only in the article of colour. It is to be 
understood that the examination is, in every instance, made by 
means of a good magnifier, and under the direct light of the 
sun’s rays, as the dilll.-rences are scarcely perceptible to the 
naked eye, especially in an obscure light, 'flu; portions of 
melteil ciiavcoal arc so decidedly heavier than the unmelted, 
that wlitai {Vagiuenls of the two of a similar size are placed con¬ 
tiguously, the latter may be readily blown away by the breath, 
white the former will remain behind ; and when the vessel con¬ 
taining the pieces is inclined, the melted pieces will roll with 
momenluin from one side to the other in a maimer very similar 
to metallic substances, while the fragments of charcoal will 
either not move, or move very tardily. 

** It should be observed that during the ignition of the char¬ 
coal points, there is a peculiar odour somewhat resembling elec¬ 
tricity, and a white fume rises perpendicularly, forming a well 
defined line above the charcoal. There was also a distinct ,snap 
or crackling when the two points were first brought together. 

Wishing to ascertain whether the alkali present in the char¬ 
coal had any effect in promoting the fusion, some pieces of 
prepared charcoal were thoroughly* boiled in water, and were 
then again exposed to a strong heat in a furnace beneath sand 
in a crucible. These pieces when connected in the circuit 
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exhibited the same appearances as the others, and proved 
equally fusible. 

Without destroying cabinet specimens, I could procure no 
diamond slivers, and have not, therefore, attempted the fusion of 
the diamond, which must be left to another opportunitj'. Our 
circle of fusible bodies so much enlarged by the use of your 
instruments is now so nearly cornplett? that it would be very 
desirable to fill the only remaining niche, namely, that occupied 
by plumbago, anthracite, and the diamond. 

“ I do not suppose that those who rt^peat these experiments 
will succeed with the common galvanic apparatus, I deem it 
indispensable that they bo perCoimed with tlie dejlagralovy and 
Avith one equal iu power to mine.” 

Dr. Hare’s views of the phenomena of voltaic electricity have 
at ditieront times been stated in the Amiah. The following 
extracts from these letters are added as still further developiing 
them, and with them we shall close this article : 

The prevalent, notion that the intense light and heat pro¬ 
duced by galvanic action are results secondary to electricity, the 
presence of which is at times only indirectly discoverable, the 
more surprises me, since it does not in the smallest degree eluci¬ 
date the juimary operation, by which this principle is alleged to 
be evolvo<l. According to some philosophers, the contact of 
the metals alone, ace.ovdingto others tliis contact accompanied 
by their solution, evohes electricity in (juantity suflicient to 
extricate h<“at and light from a wire made tlie medium of trans¬ 
mission. They do not, however, explain why the <*leetricity 
does not, according to all its known habitudes, rapidly escape 
through the water as fast as generated, instead of proct'cding 
from one ))lnte to another, in order to pass olf through a sec<>nci 
portion of the same fluid. Would it not he more philosophical 
to suppose that tlie heat and light result. from tin; causes 

supposed to produce them indirevtli/, especially us we actually 
see !he/n in a high degree of iutensity, while tin; c:haracteristic 
agency of the principle by which they are supposed to be pro¬ 
duced, is but feebly perceived, or imperfectly demonstrated ? In 
the case ^)f a single galvanic pair, electricity hvis never been 
alleged discoverable, unless by the cjuestionable assistance of 
condenstu’s. 

Besides, without supposing caloric and light to circulate 
from the apparatus through the conjunctive wire, those who 
consider them as material, will tind it impossible to account for 
the durability of the ignition. If it be supposed that these prin¬ 
ciples are extricated from the metal only by electricity passing 
through it, their repeated or incessant expenditure ought sooner 
or later to exhaust the metal, and render it incapable of further 
ignition.” " 

Speaking of Dr. Sillinian’s account of the incompatibility of 
the voltaic battery with the deflagrator. Dr. Hare says ; 
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“It cannot be doubted, notwithstanding your experiments, 
that there is a principle of action common to the various appa¬ 
ratus which you emjjloycd, and all other galvanic combinations. 
The effect of this principle of action, however, varies widely 
according to the number of the series, the size of the members 
severally, and the energy of the agents interposed. Towards 
the difl’ereut exti'emcs of these varieties are Do hue’s column 
•xpparently producing pure electricity, and one large galvanic 
pair, or calorimotor of two surfaces, producing, in appearance, 
only pure caloric. At different points between these aie the 
scries of Davy and Children ; the one gigantic in number, the 
other ill size. In the deflagrator we have another variety, which, 
Avith respect to size and number, is susceptible of endless 
variation. 

“ It must be evidmit that no galvanic instrument where a fluid 
is employed could aid, or be aided by, the columns of De Luc or 
Zamboni. Nor could the influence of either be transmitted by 
the other. A calorimotor could not aid Davy’s great series ; 
nor could the latter act {hrongh a calorimotor.* Taking it for 
granted that there can he no oversight in your exjicrimeats, this 
incompatibility of exciting power must exist to a great degree 
under circumstances Avhere it could hardly have been antici¬ 
pated . 

“ W ere the fluid (!volvcd by galvanic action purely electric, 
the effect of batteries of different sizes, when united in one 
circ.uir, ought not to be less than would be produced if the 
whole of the pairs were of flic smaller size. But if on the con¬ 
trary we suppose the voltaic fluid compounded of caloric, liglit, 
and electricity, so obviously collateral products of galvanic 
action, the ordinary voltaic series employed in your experi¬ 
ments may oive its efricacy more to electricity, and the defla- 
grat< r mor<‘ to caloric, 'fhe peculiar potency of both may be 
arrested when they are joined, by the incompetency of either 
series to convey any other compound than that wliich it gene¬ 
rates. 'I'hc sujiply of caloric from the ordinary series may he 
too small, that of electricity too large, and rice verm. It 
might be expected tliat each would supply the dcfieieiicy of’the 
other; but it is well known that many principles w ill combine 
only when they are nascent. The power of my large deflagrator 
in producing decomposition is certainly very disproportional to 
its power of evolving heat and light. Vyiicn wires proceeding 
from the poles Avert; placed very near each other under water, it 
Avas rapidly decomposed; but Avhen severally introduced into 
the 0 ))en ends of an inverted syjihon, filled with that fluid, little 
action took place. Botash is deflagrated, and tlie rosy hue of 
the flame indicates a decomposition ; still, how ever, the volatili¬ 
zation of the whole mass, and the intense ignition of the metallic 


* Unlese; fts an inert metallic maos. 
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support, prove that the calorific influence is greatly and pecu¬ 
liarly predominant.” 

Witli regard to light, Dr. IT. observes, fear that in my essays 
on galvanic theory, the possible activity of light has been too much 
overlooked. The corpuscular changes which have been traced to 
the distinctive energies of this principle are so few that we have 
all been in the habit, erroneously perhaps, of viewing it as an 
inert product in those changes effected by caloric, electricity^ 
and chemical action, which it most strikingly characterizes. 
Yet reflecting on the prodigious intensity in which it has been 
extricated by the deflagrator, it seems wrong not to suspect it 
of being an effective constituent of the galvanic stream. Possi¬ 
bly its presence in varying proportions may be one reason of the 
incompatibility of the voltaic current as generated under differ¬ 
ent circumstances, or by various forms of apparatus. It may 
also suggest, why in addition to changes in the force or nature 
of the sensation produced by the galvanic discharges which may 
be considered as dependent on electric intensity, peculiarities 
have been observed which arc not to be thus explained. The 
effect on the animal frame has been alleged to be proportional 
to the electrical infeusilj/, the effect on metals to the (juanfili/; 
but according to the observations of Singer (which are confirmed 
by mine), the electrical intensity is as great with water as with 
acid, if not greater even than with the latter. The reverse is 
true of the shock. When the plates of the deflagrator are 
moistened and withdrawn from the acid, the shock is far less 
powerful; yet the electrical excitement appears stronger. Light 
is undeniably requisite to vegetable life ; perhaps it is no less 
necessary in the more complicated process of animal vitality, 
and the electric fluid may be the mean of its distribution. The 
miraculous difference observed in the properties of organic pro¬ 
ducts, formed of the same ponderable elements, may be due to 
imponderable agents conveyed and fixed in them by galvanism. 
Hence it may arise that the prussic acid instantaneously kills 
when applied to a tongue containing the same ponderable ele¬ 
ments. VVTien by the intense decomposition of matter light is 
always evolved ; when an atom of tallow gives out enough of it 
to produce sensation in the retina of millions of living beings, 
why may it not, when presented in due form, influence the taste, 
and otherwise stimulate the nervous system ? For such an office 
its subtilty would seeuvto qualify it eminently. The phenomena 
of the fire-ffy and the glow-worm prove that it may be secreted 
by the process of vitality. 

“ The discovery of alkaline qualities, as well as acid, in orga¬ 
nic products whose elements are otherwise found, whether 
separate or in combination, without any such qualities, and the 
opposite habitudes of acids vnd alkalies with the voltaic poles, 
and their power of combining with, and neutralizing each other, 
indicate that there may be something adventitious which causes 
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alkalinity and acidity, and that this something is of an impon* 
derable character, and dependent on galvanism. 

“ In the numbeu of your journal for October last, 1 gave my 
reasons for believing in the existence of material imponderable 
principles producing the phenomena of heat, light, and electri¬ 
city. The co-existence of these principles in the medium 
around us, their simultaneous or alternate agency and appear¬ 
ance during many of the most important processes of nature, 
seem to me to sanction a. conjecture, that as ingredients in pon¬ 
derable substances they may cause those surj)risingly active and 
wonderfully div ersified pro])erties usually ascribed to apparently 
inadequate changes in the proportions of ponderable elements. 

In obedience to your request, I have thus displayed the ideas 
at present awakened in my mind by those obscure and interest¬ 
ing phenomena. I am not willing to assume any responsibility 
for the correctness of my conjectures. Possibly they may excite 
in you further and more correct sj^eculations." 


Article V. 

On ihc Oetcclion of vcrij minule Ciiitinh/ies of' Arsenic and 
Mercury. By .lames Smithson, Esq. PRS. 

('fo the Editor of the A77}ials of Philosophy.) 

SIR, 

To b(' able to discover exceedingly small quantities of arsenic 
and mercury must, on many occasions, prove conducive to the 
purpos(^s of the chemist and the mineralogist, more especially 
now that a very diminished scale ol‘ experiment, liighly to the 
advantage of these sciences, is becoming dally more generally 
adopted. 

But the occasion above all others in wliich the power of iloing 
this is important, are tliose of poisonings. In these it is often 
of the first moment to be able to pronounce with certainty, from 
portions of matter of extreme minuteness, on the existence and 
the nature of the poison. 

Of Arse7iie. , • 

I have already communicated tlie method here proposed for 
the discovery of arsenic by employing it in the analysis of the 
compound sulphuret of lead and arsenic from Upper Valais, 
printed in the A7/nals of Philosophy for August, 1819, but not 
-laving mentioned the generality of its application, or the great 
accuracy of it, it seems not superllluous, from the importance of 
tile subject, to resume it. 

If arsenic, or any of its compounds, is fused with nitrate of 
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potash, arseniate of potash is produced, of which the solution 
affords a brick-red precipitate with nitrate of silver. 

Incases where any sensible portion of the* potash of the nitre 
has become set free, it must be saturated with acetous acid, 
and the saline mixture dried and redissolved in water. 

So small is the quantity of arsenic required for this mode of 
trial, that a dro}> of a solution of oxide of arsenic in water, which, 
at a heat of o4*5° Fahr. contains not above l-80th of oxide of 
arsenic,"^ put to nitrate of potash in the jilatina spoon and fused, 
affords a considerable quantity of arseniate of silver. Hence 
when no solid particle of oxide of arsenic can be obtained, the 
presence of it may be established by infusing' in water the mat¬ 
ters which contain it. 

The degree in which this test is sensible is readily determined. 

With gniins of silve'i', I obtained G‘4 grains of arseniate of 
silver ; but (J‘65 grain of silver Avas recovered from the liquors, 
so that the arseniate had been I'urnished by 4-55 grs. of silver. 

In a second trial 7-7 grains of silver, but of whicli only G-8 
grains precipitated, yielded G'O grs, of arseniate. 

The mean is 140* 17 from 100 of silver. 

If we suppose iOO of silver to form 107’5 of oxide, wo shall 


have 

Oxide of silve r. lOy^oO 

Acid of arsenic. 02*07 


Consequently 1 of acid of arsenic will produce 4*20 of arse- 
mato of silver; 1 of white i>xidc of arsenic, 4*07 ; and 1 of 
arsenic, 0‘*56. 

Of Mercury. 

All the oxides and saliiu* compounds of. mercury laid in a drop 
of marine acid on gold witli a bit oi' tin, quickly amalgamate the? 
gold. 

A particle of corrosive sublimate, or a drop of a solution of it, 
maybe thus tried. The addition of marine acid is not requireel 
in this case. 

Qeiarititles of mercr.ry may be rendered evident in tliis Avay 
which could not be so by any otlu'r means. 

This method will exhibit (he mercury in cinnabar. It must be 
previously boiled with sulphuric acid in the plalina spoon to 
convert it into sulphate. 

Cinnabar heated in solution of potash on gold amalgamates it. 

A most minute <[uantity ol" metallic mercury may he disco¬ 
vered in a powder by placing it in nitric acid on gold, drying, 
and adding muriatic acid and tin. 

A trial I made to discover mercury in common salt by the 
present method was not successful, owing, perhaps, to the sinall- 
ness*of the quantity which 1 eipployed. 

I am, Sir, yours, &c. Ja mk s Smit nso n. 


m 


* Chimic deThcnard, u« p« 107. 
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Article VI. 

» 

On the Apparent Right Ascension of o' Ursce Minoris as a Verifi¬ 
cation of the Meridian Position of a Transit Instrument. By 
James South, FllS. ike. 

(To the Editor of the Annals of Philosophy.) 

yiR^ BlackmaM-strect, July 24, 1822. 

WiiATJCVKii tends to pioniotc accuracy in the practical part 
•of astronoiiiicai science, is a fit object of encouragement; and 
if moi'c than others there bo observations in which accuracy 
-is important, it is those of right asciuj.sion ; for accordingly 
us these arc ?/'<■// or ill determined, will the various observa¬ 
tions of which they form the basis, j)rove beneficial or ittju- 
rioas. l\)rtuuately the instruuient employed for this purpose is 
so siin[)!e in its construction, that with a proper degree of cau¬ 
tion on the part of its employer, it affords results liule liable to 
4‘rror ;* still, howevs'r, no opj)ortunity of examining not only its 
Ufljusl.nients, ljut also its position I'elatively to the meridian,shmdd 
[vass uneiubraeed ; and for the latter purpose, frecpient obser¬ 
vations, not of a toUcring mark which may be here to-day and 
there to-morrow', lint of high and low stars whose relative right 
ascensions are well settled, or of the superior and inferior 
transits of circumpolar stars, arc absolutely indispensable : if the 
fonner be recurred to, no stars are so proper as those of l)r. 
Aiaskelyno’s (-atalogue ; the mode, however, is a dependent 
one; the latter, tluu’cfori', where tlie instruinciats w'ill allow of its 
use, being not liable to this objection, is generally preferred ; 
and when it is remembered that the instrument which passes 
through the '/.cnith and bisects one or other of these stai's, at 
intervals of 1‘2 hours +- the corresponding correction in right 
ascension, nnisl move in the plane of the meridian, it is surely to 
be, regretted that the. daily corrections of the princ.ijial ones, 
within lb° of live pole, have not been computed. Under these 
''iremnstan* es the Kpheineris of the ))ole star, published by 
Mr. Bally in the Bhil. Mag. of June, 1820, 1 have found 
extremely useful; and with the idevi that a similar table of 
J Ursa>; Minoris woukl 1)0 little less acceptable to tlie practical 
astronoiiu r, i avail myself of this opportunity of giving it publi¬ 
city. The .star is visible in the day-time, .culminates abo\it six 
hours after the pole star, within a few seconds of cx Lyrm, 
within a few minutes of SSirius, and travels over the wires of the 
instrument nearly in half the time that the pole star does. Like 
the table of ])olaris, the accompanying is the produce of foreign 
industry, and the original, and, I believe, the only copy in this 
■country, is in the possession of tlje Astronomical Society of 
London. J. South. 

• As enjoying tlila valuable propcity^ 1 by no metins include those (ranslt instru.* 
iT'.ent* which have stuck upon one end of their axes a circle, accurately to show (as i* 
pretended) north polar distances. These specimens of wisdom a»c, I belie»e, Vutyt-M» 
in number, and it is to be hoped they will remain so. 

Netv ISeries, voi.. iv. ' k 
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Apparent place of S Urs® Minoris for every day of the year. 
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• Article VII. 

Account of an Assemblage of Fossil Teeth and Rones, of Elephant, 
Rhinoceros, Hippopotamus, Rear, Tiger, and llpfcua, and 16 
other Animals; discovered in a Cave at Kirkda/e, Y orkshire, 
in the Year 1821 : with a Comparative View of Jive similar 
Caverns in various Farts oj’ Elugland, and others on the Conti¬ 
nent. By the Rev. William Bucklaiicl, FRS. FLS. Vice-Pre¬ 
sident of the Geoloi^ical Society of London, and Professor of 
Mineralogy and Geology in the University of Oxford, &c.* 

Hwino been induced in December last to visit Yorkshire, 
for the purpose of investigating the circumstances of the cave, 
at Kirkdal(;, near Kirby Moorside, afiout 2o mih.-s NNE. of the 
city of York, in which a discovery was made last summer of a 
singular collection of teeth and leones, I beg to lay before the 
Royal Socitity the result of my observations on this new and 
interesting case, atnl to point out some ini})ortant general con¬ 
clusions tliat arise from it. 

'fhe facts I hav^e collectcrl seem calculated to throw an 
important light on the state of our planet at a period antecedent 
to the last great convulsion that has ad'ected its surface; and I 
inav add, in (imine, tliat they afford one of the most complete 
and satisfactory chains of consistent circumstantial evidence I 
have e\ er intU with in the course of my geological investigations. 

i\s 1 shall have fretpicnt occasion to make use of the word 
diluvium, it may bt; necessarv to premise that 1 a[)ply it to those 
extc.nsi\(> and general deposits of supeiiicial gravel, -which 
appevir to have been ju'oduced by the last great convulsion that 
has afi'ec.ted our planet; and that with regard to the indications 
atl'orcied b-^ geology ol” such a convulsion, 1 entirely coincide 
with the \iews of ;\'l. Guvier, in consid(*riug them as bearing 
undenialde evidence of a ri'ceut and transient inundalion.d On 
these grounds I have felt myself fully justified in applying the 
epithet diluvial to the results of this great convulsion, oi' auiedi- 
luvial to the stale of things immediately preceding i^, andyiu.sV- 
diluvial or alluvial to that wliich succeeded it, and has conti¬ 
nued to the present time. 

In detailing these observations, I [iropose, first, to stthmit a 
short account of the geological position and relations oftlni rock 

* From the Philosophical Transactions for 1822. Part I. 

+ Analogous evidences to the same point, collected in this country from the state of 
the gravel beds and vjdicys in the midland parts of England, have recently been pub¬ 
lished by myself in a paper on the Lickey Hill, in the second part of the fifth volume of 
the Geological Transactions, and in the AppendiK to an inaugural lecture I published 
at Oxford, in 1820. Another paper of mine oit similar evidences afforded by the val¬ 
leys that intersect the coast of West Dorset and East Devonshire, will be published in 
the first part of the sixth volume of the Geological Transactions. 
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in which the cavern alluded to is situated ; to proceed, in the 
next place, to a description of the cavern itsejf; then to enter 
into tnat which will form the most important part of this com- 
munic^idou, a particular enumeration of the animal remains there 
ahd the very remarkable phenomena with which they 
J to review the general inferences fo'which these 
lead; and concIucTe with a brief comparative acpCUht 
Ot anajbgous animal deposits in other parts of this country: ahd 
the Continent. 

Kirkdale is situated about 25 miles NN1E. of the cil^ of Tbrk, 
between Helmsley and Kirby Moorside, near the point at which 
the east base of the Hambloton hills, looking towards Scarbo¬ 
rough, subsides into the vale of Pickering, and on the S. extre¬ 
mity of the mountainous district kiiowii by the name of the. 
Eastern and the Cleveland Moorlands, , . 

The substratum of this valley of Pickering is amass ofkfratl-t 
fied blue .clay, identical with that which at Oxford and Wey¬ 
mouth reposes on a similar limestone to that of Kirkdale, and 
containing siibordiiiately beds of inflammable bituminous shak, 
like that of Kimeridge, in Dowetshire. Its south boundary is 
formed by the Howardian hills, and by the elevated escarpment 
of the chalk that terminates the Wolds towards Scarborouerli. 
[ts north Ironticr is composial of a belt of limestone, extending 
eastvvard 30 miles from llie Hambleton hills, near llelmsley, to 
tlie sea at Scarborouo-b and vai-vino' in 'orcadth from four to 
seven miles ; this limestone is intersected liy a succession of 
deep and ])arullel valleys (Inne called dales) tlirough which the 
following livers from the mooilands puss down southwards to the 
vale of PicL(!ring, viz. the Pye, the H.ii-al, the kludge Peck, 
the Dove, the Jiicven Beck, and tiie Costa'; their united streams 
fall into the Derwent above IVevv Malton, and their only outlet 
is by a deep gorge, extending from near thus town down to Kirk- 
ham, the stoppage of wliich would at once convc! t the whole 
vale of Pickering into an immense inland lake ; and beibre the 
excavation of which, it is })robablc, that such a lake existed, 
iiaving its north border nearly along the edge of the belt of lime- 
stoiiejust described, and at no great distance from the mouth of 
the cave at Kirkdale. 

The position of the cave is at the south and lower extremity 
of one of these dales (that of tlie llical Beck), at the point w here 
it falls into the vale of Pickering, at the distance of about a fur¬ 
long; from the church of Kirkdale, and near the brow of the left 
flank of the valley, close to the road. This flank slopes towards 
the river at an ajigle of 25°, and the height of the brow of the 
slojje above the water may be about 120 feet. (See PI. XiV. 

Irfe rock perforated by the'cave is referable to that oortion of 
the oolite formation w hich, in the south of England, is known by 
the name of the Oxford oolite and coral rag : its organic remains 
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are identical with those of the Heddington quarries near Oxford, 
but its substance lis harder and more compact, and more mter> 
spersed with siliceous matter, forming irregular concretions, beds, 
and nodules of chert in the limestone, and sometimes entirely 
penetrating its coralline remains. The most compact beds of 
this limestone resemble the younger alpine limestone of Meillie- 
rie and Aigle, in Switztadand, and they alternate with, and pass 
gradually into, those of a coarser oolitic texture ; and both varie¬ 
ties are stratified in beds from one to four feet thick. The cave 
is situated in cue of the compact beds which lies between two 
others of the coarser oolitic variety; the latter vary in colour 
from light-yellow to blue; the compact beds are of a dark grey 
passing to black, are extremely fetid, and full of corals and 
spines of the echinus ciduris. The compact portions of this 
oolite j)artdke of the ]>roperty commoiv to compact limestones of 
all ages and formations, of being perforated by irregular holes 
and caverns intersecting them in all directions ; the cause of 
these cavities has never been satisfactorily ascertained : into this 
question (which is one of considerable dilhculty in geology) it is 
foreign to my present purpose to inquire any further than to 
stab; tliat they were luiither j)roduced, enlarged, or diminished 
by (he presence of the animals whose hones we now find in 
them. 

The abundance of such caverns in the limestone of the vici¬ 
nity ol Kirkdale is evident from the fact of the cngulphment of 
seveial of (he rivers above enumerated in tin; course of their 
passage across it li'om the eastern moorlands to the vale of Pick¬ 
ering ; and it is inij)ortant to observe that tin; elevation of the 
Kirkdale (;avo, above tlie bed ofthe Modgo P>eck, exceeding 100 
ft'cl, ( vclinUis the possibility of our attributing (he muddy sedi¬ 
ment U f shall had it to contain, to any land Hood or extraordi¬ 
nary . isi; of (he Avaters of that or any other now existing river. 

Tt was not till the summer of 1821 that the existence of any 
anima! remains, or of the cavern containing them, had been sus- 
peitod. At this time, in continuing the operations of a large 
quarry alongthe brow ofthe slope justmentioned (PI. XIV.hg. 1), 
»he Avorkmen accidentally intersected the mouth of a long hole 
or cavern, closed externally with rubbish, and overgrown with, 
grass and bushes. As this rubbish was removed before any 
competent person had examined it, it is not certain whefeiier it 
was composed of diluvial gravel and rolled* pebbles, or was sim¬ 
ply the debris that had fallen from the softer portions of the 
strata that lay above it; the workmen, hoAvever, who removed 
it, and some gentlemen who saw it, assured me, that it Avas com¬ 
posed of gravel and sand. In the interior of the cave there was 
not a single rolled pebble, nor one bone, or fragment of bone, 
that bears the slightest mark of havJhg been rolled by the action 
of water. A few bits of limestone and roundish concretions of 
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chert that had fallen from the roof and sides, were the only 
rocky fragments that occurred, with the exception of stalactite. 

About 30 feet of the outer extremity of the cave have now 
been removed, and the present entrance is a hole in the perpen¬ 
dicular face of the quarry less than five feet square, which it i» 
only possible for a man to enter on his hands and knees, and 
which expands and contracts itself irregularly from two to 
seven feet in breadth and height, diminishing, however, as it 
proceeds into the interior of tlie hill. Tiie cave is about 15 or 
20 feet below the incumbent lield, the surlace of wliich is nearly 
level, and parallel to the stratiHcation of the limestone, and to 
the bottom of the cave. Its main direction is ESh,. ljut deviat¬ 
ing from a straight line by several zigzags to the right and left. 
(PI. XIV. fig. 3) ; its greatest length is from 150 to 200 feet. 
In its interior it divides into several smaller passages, the extent 
of which has not been ascertained. In its course it is intersci'.ted 
by some vertical fissures, one of which is curvilinear, and again 
returns to the cavii; another has never betai traced to its ternii- 
nation; while the outer e.vtreniity of a third is probably seen in 
a crevice or lissure that ap[)cars on the face of tlu' tpiarry, and 
which closes upwards belbre it loaves the body of the limestone. 
By removing the sediment and stahictite that now obstruct the 
smaller passages, a further advance in them may be rendered 
practicable, 'fhe half corroded fragments of corals, of sjiines of 
echini and other organic remains, and the curious ledges of lime¬ 
stone and nodules of chert that project along the sides and roof 
of the cave, together with tlie small grooves and pits that cover 
great part of its interior, show that there was a tinui w'lu;n its 
dimensions w<re less than at present; though they fail to prove 
hy what cause it was originally produced. 'I'here are but two or 
three place's in which it is possible to stand npright, and these 
are where the cavern is inter.seet(;d hy the lissines ; the latter of 
which continue open upwards to the iieight only of a fewv feet, 
when they gradually close, and terminate in the body of the 
limestone: they are thickly lined with stalactite, and are 
attended hy no lault or slip of either of their sides. Both the 
roof and floor, for many yards from the entrance, are composed 
of horizontal strata of limestone, uninterrupted by the slightest 
appearance of fissure, fracture, or stony rubbish of any kind ; 
but further in, the roof and sides become irregularly arched, 
presenting a very rugged and grotesque appearance, and being 
studded with pendent and roundish masses of chert and stalac¬ 
tite ; the bottom of the cavern is visible only near the eiltrance ; 
and its irregularities, though apparently not great, have been 
filled up throughout to a nearly level surface, by the introduc¬ 
tion of a bed of mud or sediment, the history of which, and also 
of the stalactite, I shall presently describe. (See Plate XIV. 
fig. 2.) 
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The fact already mentioned of the engulphraent of the Rical 
Reck, and other jidjacent rivers, as they cross the limestone, 
showing it to abound with many similar cavities to those at 
Kirkdale, renders it likely that hereafter similar deposits of bones 
may be discovered in this same neighbourhood ; but accident 
alone can lead to such discovery, as it is probable the mouths of 
these caverns are buried under diluvian sand and gravel, or post¬ 
diluvian detritus ; so that nothing* but their casual intersection 
by some artificial operations will lead to the knowledge of their 
existence ; and in this circinnstance we also see a reason why so 
few caverns of this kind have hitherto been discovered, although 
it is probable that many such may exist. 

In all these cases, the bones found in caverns are never mine¬ 
ralised, but simply in the state of grave bones, or incrusted by 
stalactite ; and have no 1‘urther connection with the rocks them¬ 
selves than that arising Iroin the accident of having been lodged 
ill their cavities at periods long* subsequent to the formation and 
consolidation of tin* strata in which these cavities occur. 

On entering the cuve at Kirkdale (see J*l. XIV. iig. *2), the 
first ihing* vvi: observe is a sediment of mud, covering entirely 
its whole bottom (o the average doj^th of about a foot, and 
entirely covering and (;onccalmg the subjacent rock, or actual 
lloov of the cavern. Not a jiavtic.le of mud is found attached 
either to the sides or roof; nor is there a traix* of it adhering to 
the sides or up])er portions of the transverst; fissures, or any 
thing to suggt;st the idea that it entered through them. The 
surface of tliis sedhnent, when the cave was first ontoreil, was 
nearly smooth and level, ex(;e[)t in those parts where its regula¬ 
rity had been broken by tlu; accumulation oi' stalagmite above 
It, oi rufiied by the di*ip[)ing of water : its suhstanee is argilla¬ 
ceous and slightly micacet^us loam, composed of siudi minute 
paititdes as would easily be suspen(lt;d in muddy waltu*, and 
mixed with much calcareous matter, that seems to have been 
derived in part from the dripping of the roof, and in part Ironi 
eomniiniited bones. 

Above this mud, on advancing some way into the cave, the 
roof and sides arc seen to be partially studded and cased over 
with a coating of stalactite, which is most abundant in those 
parts where the transverse fissures occur, but in small quantity 
where the rock is compact and devoid of fissures. Thus far it 
resembles the stalactite of ordinary cuvprns ; but on tilacing it 
downwards to the surface of the mud, it w as there found to turn 
oft’ at right angles IVoin the sides of the cave, and form above 
the mud a plate or crust, shooting across like ice on the surface 
of water, or cream on a pan of milk, (See PI. XIV. fig*. 2.) 3 he 
thickness and quantity of this crust varied with that found on 
the roof and sides, being most abiindant, and covering the mud 
entirely^ where there was much stalactite on the sides, aud more 
scanty in those places where the roof presented but little : in 
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many parts it was totally wanting both on the roof and surface 
of the mud and subjacent floor. Great portiop of this crust had 
been destroyed in digging up the niud to extract the bones; it 
still remained, however, projecting partially in some few places 
along the sides; and in one or two, where it was very thick, it 
formed, when I visited the cave, a continuous bridge over the 
mud entirely across from one side to the other. In the outer 
portion of the cave, there w'as a mass of this kind which had 
been accumulated so high as to obstruct the passage, so that a 
man could not enter till it had been dug awav. 

These horizontal incrustations have been formed by the water 
which, trickling down the sides, was forced to ooze off laterally 
as soon as it came into contact with the mud ; in other parts, 
where it fell in drops from the roof, stalagmitic accumnlations 
have been raised on its surface, some of which are very large, 
but more commonly they are ol‘ the size and sluipe of a cow’s 
pap, a name which the workmen have a})plied to them. There 
is no alternation of nnul with any repeated beds of stalactite, but 
simply a partial deposit of the latter on the floor beneath it; and 
it was chiefly in the low'er])art of the sediment above desc.ribed, 
and in the stalagmitic matter beiu^ath it, tliattho animal remains 
were found : its substance contains no l)!ack earth or admixture 
of animal matter, except an inlinily of extremely minute ])articles 
of undecomposed bone. In the wlnjle extent of the cave, oi 
a very few large bones have been discovertal that are tolerably 
perfect; most of them are broke n into small angular fragments 
and chips, tire greater part of which lav se[)arately in the mud, 
while others werei wholly or partially invested with stalactite ; 
anti some of the latter united witli masses of still smaller frag¬ 
ments, and cemented by the stalactite, so as to form an osseous 
breccia, of which I have specimens. 

TJie eflectof this mud in preserving the bones from decompo¬ 
sition has been very remarkable ; some that had lain a long time 
before its introduction were in various stages of decomposition ; 
but even in these, thti further progress of liocay appears to have 
been arrested by it; and in the greater number, little or no 
destruction of their form, and scarcely any of their substance, 
has taken place. 1 have found on immersing fragments of these 
bones in an acid till the phosphate and carbonate of lime were 
removed, that nearly the whole of their original gelatine has 
been preserved. AnalQgous cases of the preservative powers of 
diluvial mud occur on the coast of lissex, near Walton, and at 
Lawford, near Rugby, in Warw ickshire. Here the bones of the 
same species of elephant, rhinoceros, and other diluvial animals 
occur in a state of freshness and freedom from decay, nearly 
equal to those in the cave at Kirkdale, and this from the same 
cause, viz. their having been protected from the access of atmo~ 
spheric air, or the percolation of water, by the argillaceous 
matrix in which they have been imbedded ; while similar bones 
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thst have lain the same length of time in diluvial sand, or gravel, 
and been subject to the constant percolation of water, have lost 
their compactness lAid strength and great part of their gelatine, 
and arc often ready to fall to pieces on the slightest touch ; and 
this w'here beds of clay and gravel occur alternating in the same 
quarry, as at Lawford. 

The workmen on first discovering the bones at Kirkdale, sup- 
* posed them to have belonged to cattle that died by a murrain in 
this district a few years ago, and they were for some time neg¬ 
lected, and throv/n on the roads with the common limestone; 
they were at length noticed by Mr. Harrison, a medical gentle¬ 
man of Kirby Moorsidt', and have since been Collected and 
dispersed among so many individuals, that it is probable nearly 
all the specimens will in a lew years be lost, with the exception 
of such as may 1)(; deposited in public collections, llythe kind¬ 
ness and liberality of the llishop of (.)\ford (to whom I am also 
iadelited for mv lirst information of the discovery of this cave), 
and of Ck Dimeombe, h’sip and Lady (/liarlotte Duncombe, of 
Duncombe Park, a lu'arly complete staics of the teeth of all 
tliese animals has been })resented to the Museum at Oxford; 
while a still better c.olleclion both of teeth and bones is in the 
possi'ssion of,), (hhson, Ksq. of Stratford, in Kssex, to whose 
exei tions we owe the [Jic'servation of many valuable specimens, 
and who is about to present a series of them to our pidilic collec- 
lions n) Londem. SV . Salmoiid, Lsq. also, since I visited Ivirk- 
dale m December last, bas been <mgaged W’ith much /eal and 
activity in measuring and exploring iifov In’auclies ol'the cave, 
ami making large collf.'ctious of the teeth anrl })ones, from which 
I uuderstaud lie also intends to enrich onr pnidic cabinets in 
da; jiK iropolis. ! am indebl(;d to him for the annexed ground 
plan ol’tlie cave, auH its raiiiiiications (PI. XI V . tig. d).* l-)raw- 
iiigs ’'Y Mr. Clift, <.)f some (h’ tlic most porlect ot Mr. (libson’s 
sjjcciuien^, have been scut to M. Cuvier, lor tlie now edition of 
Jiis work on fossil animals; copies of these liavc been made for 
m< by Miss IMorland, uml ap[)ear in the annexed plates, with 
many other drawings, for which I am indebted to the pencil of 
Mi ss Duncombe; and the Uev. George V’onng, and IMr. Bird, 
of Whitby, ill their History of the Geology of the coast ot \ork- 
shire, have given engraiings (>f some teeth that remain in their 
possession. 

It appears that the teeth and bones which liavo as yet been 


* Plan of the cave drawn and measured by tP. Salmond, Msq. The figures within 
the lines express the wiilth ol’ tlie cjivc in feet and inches, those outside its height. I»oth 
tliesu have been enlarged by removing stones to obtain a passage. 

A. Original slope of the hill. 

IJ- Rubbish filling the month t)f the eavc. 

C. Original entrance of solid rock. 

D. Portion of cave destroyed by quarrying. • 

E. Present entrance of cave. 
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discovered in the cave at Kirkdale, are referable to the foliow- 
ng 22 species of animals. 

7 Carnivora.—Hyaena, tiger, bear, wolf, fox, weasel, and an 
unknown animal of the size of a wolf. 

4 Pachydermata.—Elephant, rhinoceros, hippopotamus, and 
horse. 

4 Ruminantia.—Ox, and three species of deer. 

3 Rodentia.—Rabbit, water-rat, and mouse. 

4 Birds.—Raven, pigeon, lark, and a small species of duck, 
resembling the anas sponsor, or summer duck. 

The bottom of the cave, on first removing the mud, was found 
to be strewed' all over like a dog kennel, from one end to the 
other, with hundreds of teeth and bones, or rather broken and 
splintered fragments of bones, of all the animals above enume¬ 
rated j they were found in greatest quantity near its mouth, 
simply because its area in this part was most capacious j those 
of the larger animals, elephant, rhinoceros, &c. were found 
co-extensively with all the rest, even in the inmost and smallest 
recesses (see PI. XIV. fig. 3). Scarcely a single bone has 
escaped fracture, with the exception of the astragalus, and 
other hard and solid bones of the tarsus and carpus joints, and 
of the toes. On some of the bones marks may be traced, which, 
on applying one to the other, appear exactly to fit the form of 
the canine teeth of the hyaena that occur in the cave. The 
hyaenas’ bones have been broken, and apparently gnawed equally 
with those of the other animals. Heaps of small splinters, and 
highly comminuted, yet angular fragments of bone, mixed with 
teeth of all the varieties of animals a 30ve enumerated, lay in the 
bottom of the den, occasionally adhering together by stalactite, 
and forming, as has been before mentioned, an osseous breccia. 
Many insulated fragments also are wholly or partially enveloped 
with stalactite, both externally and internally. Not one skull is 
to be found entire; and it is so rare to find a large bone of any 
kind that has not been more or less broken, that there is no hope of 
obtaining materials for the construction of any thing like a ske¬ 
leton. The jaw bones also, even of the hyaenas, are broken like 
the rest; and in the case of all the animals, the number of teeth 
and of solid bones of the tarsus and carpus, is more than twenty 
times as great as could have been supplied by the individuals 
whose other bones we find’ mixed with them. 

Fragments of Jaw bones are by no means common : the 
greatest number 1 sa^ belong to the deer, hyaena, and water- 
rat, and retain their teeth; in all the jaws both teeth and bone 
are in an equal high state of preservation, and show that their 
fracture has been the effect of violence, and not of natural decay. 
I have seen but 10 fragments of deers’ jaws, and about 40 of 
hycenas* (see PI. XV. ng. 2, 3), and as many of rats. The ordi¬ 
nary fate of the jaw bones,'as of all the rest, appears to have 
been to be broken to pieces. 
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The greatest number of teeth are those of hymnas, and the 
ruminantia. Mr. Qibson alone collected more than 300 canine 
teeth of the hyaena, which at the least must have belonged to 75 
individuals, and they are in the same proportion in other col¬ 
lections. The only remains that have been found of the tiger 
species are two large canine teeth, each four inches in length, 
and one molar tooth, exceeding in size that of the largest lion 
’ or Bengal tiger. There is one tusk only of a bear which exactly 
resembles those of the extinct ursus speleeus of the caves of 
Germany, the size of which M. Cuvier says must have equalled 
that of a large horse. Of the wolf and fox there are many teeth, 
and others belonging to an animal which I cannot ascertain: it 
seems to have been nearly allied to the wolf, but the teeth are 
much thinner, and less strong. A few ^aws and teeth have also 
been found belonging to the weasel. Teeth of the larger pachy¬ 
dermatous animals are not abundant. 1 have information of, 
about 10 elephants’ teeth, but of no tusk ; and as very few of 
these teeth exceed three inches in their longest diameter, they 
must liave belonged to very young animals. 1 have seen but 
six molar teeth of the hippopotamus, and a few fragments of its 
canine and incisor teeth ; some of which latter are in the pos¬ 
session of Mr. Thorpe, of York. Teeth of the rhinoceros are not 
so rare. I have seen 40 or 50, and some of them extremely 
large ones, and apparently from aged animals. 1 have heard of 
only two or three teeth belonging to the horse. Of the teeth of 
deer there are at least three species, the smallest being very 
nearly of the size and form of those of a fallow deer, the largest 
agreeing in size, but differing in form from those of the modern 
elk; and a third being of an intermediate size, and approaching 
that of a large stag or red deer. I have not ascertained how 
many species there are of ox, but apparently there are at least 
two. But the teeth which occur perhaps in greatest abundance, 
are those of the water-rat; for in almost every specimen I have 
c.ollected or seen of the osseous breccia, there are teeth or 
}>roken fragments of the bones of this little animal mixed with, 
and adhering to the fragments of all the larger bones. These 
rats may be suoposed to have abounded on the edge of the lake, 
which 1 have s lown probably to have existed at that time in this 
neighbourhood: there are also a few teeth and bones of rabbits 
and mice. 

Besides the teeth and bones already described, the cave con¬ 
tained also remains of horns of at least two species of deer. 
One of these resembles the horn of the common stag or red deer, 
the circumference of the base measuring 9^ inches, which is 
precisely the size of our largest stag. A second measures 7|. 
inches at the same part, and both have two antlers, that rise very 
near the base. In a smaller species, the lowest antler is 3-^ 
inches above the base, the circumference of which is 8 inches. 
No horns are found entire, but fragments only, and these appa- 
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rently gnawed to pieces like the bones : their lower extremity 
nearest the head is that which has generally escaped destruction: 
and it is a curious fact, that this portion of all the horns I have 
seen from the cave shows, by the rounded state of the base, that 
they had fallen off by absorption or necrosis, and been shed 
from the head on which they grew, and not broken oft’ by 
Tiolence. 

It must already appear probable, from the facts above 
described, particularly from the comminuted state and appa¬ 
rently gnawed condition of the bones, that the cave at Kirkdale 
was, during a long succession of years, inhabited as a den by 
hywnas, and that they dragged into its recesses the other animal 
bodies whose remains are found mixed indiscriminately with 
their own; and this conjecture is rendered almost certain by the 
discovery I made, of many small balls of the solid calcareous 
excrement of an animal that had fed on bones, resembling the 
substance known in the old Materia Medica by the name of 
album grfecum: its external form is that of a sphere, irregu¬ 
larly compressed, as in the faeces of sheep, uiid varying from 
half an inch to an inch in diameter; iis colour is yellowish- 
white, its fracture is usually earthy and compact, rescmibling 
steatite, and sometimes granular; wJien compact, it is inter¬ 
spersed with minute cellular cavities : it was at lirst sight recog¬ 
nised by the keeper of the Menagerie at Exeter Change, as 
resembling both in form and appearance, the faices of the spot¬ 
ted or Cape Ilyaaia, which he stated to be greedy of bones, 
beyond all other beasts under his care. This information I ow e 
to Dr. VV'olIaston, who has also made an analysis of the sub¬ 
stance under discussion, and linds it to be composed of the 
ingredients that might be expected in fmcal matter derived from 
bones, viz. phosphate of lime, carbonate of lime, and a very 
small proportion of the triple phosphate of ammonia and mag¬ 
nesia; it retains no animal matter, and its originally earthy 
nature and aflinity to bone will account for its perfect state oi’ 
preservation. 

I do not know what more conclusive evidence than this can 
be added to the facts already enumerated, to show that the 
hyienas inhabited this cave, and were the agents by v/liicli the 
teeth and bones of the other animals were there collected ; it 
may be useful, therefore, to consider, in this part of our inquiry, 
what are the habits of modern liyajiias, and how far they illus¬ 
trate the case before us. 

The modern hyjena (of which there are only three known 
species, all of them smaller and difterent from the fossil one) is 
an inhabitant exclusively of hot climates; the most savage, or 
etriped species, abounds in Abyssinia, Nubia, and the adjacent 
parts of Africa and Asia. The less ferocious, or spotted one, 
inhabits the Cape of Good Hope, and lives principally on car¬ 
rion. In bony structure the latter approaches more nearly than 
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the former to the fossil species : to these M. Cuvier adds a third, 
the red hymna, w^ich is very rare. 

The structure of these animals places them in an intermediate 
tjlass between the cat and do^ tribes; not feeding, like the 
former, almost exclusively on living prey, but like the latter, 
being greedy also of putrid flesh and bones : * their love 
of putrid flesh induces them to follow armies, and dig up 
human bodies from the grave. They inhabit holes which they 
dig in the earth, and chasms of rocks ; are fierce, and of obsti¬ 
nate courage, attacking stronger quadrupeds than themselves, 
and even repelling lions. Their habit of digging human bodies 
from the grave, and dragging them to their don, and of accumu¬ 
lating around it the bones of all kinds of animals, is thus 
described by Busbequius, where he is speaking of the Turkish 
mode of burial in Anatolia, and their custom of laying large 
stones upon their graves to protect them from the hyaiiias* 

lly. ena regionibus iis satis frequeiis ; sopulchra sufFodit, extra- 
hit<jue cndavora, portattpie ad suam spohmcam; jiixta quain 
videre est iiigeiitciii cuiniilum ossiuni humauorum ‘ vetcrinario- 
rum,i' ct reliquorum omne genus aniinaliuui.” (Busbeq. Epist. 
1. Leg. Turc.) Brown, also, in his Travels to Darfur, describes 
the hyaenas’ manner of taking oil their [irey in the following 
words :—“ They come in herds of six, eight, and often more, 
into th(' ^illages at night, and carry off with them whatever they 
are able to master; they will kill dogs vind asses even within the 
enclosure of houses, and fail not to assemble wherever a dead 
camel or other animal is thrown, which, acting in concert, they 
soruel lines drag to a prodigious distance.” ISparman and Pen¬ 
nant mention that a single hyama has been known to carry off a 
jiving luan or woman in the vicinity of the Cape. 

The strength of the hya na’s jaw is such, that in attacking a 
dog, iie begins by biting off his leg at a single snap. The capa¬ 
city of his teeth for such an operation is sufficiently obvious from 
simple inspection, and had long ago attracted the attention of 
the early naturalists ; and, consistent with this strength of teeth 
and jaw, is tlie state of the musek's of his neck, being so full 
and strong, that in early times this animal was fabled to have 
but one cervical vertebra. They live by day in dens, and seek 
their prey by night, having large prominent eyes, adm^ted, like 
those of the rat and mouse, for seeing in the dark. To animals 
of such a class, our cave at Kirkdale- would afford a most 
convenient habitation, and the circumstances we find develo-aed 
in it arc entirely consistent with the habits above enumeratecr. 

It appears from the researches of M. Cuvier, that the fossil 


* It is quite impossible to mistake the jaw of any species of hysena for that of the wolf 
or tiger kind; the latter having three moliur tecih only in the lower jaw, and tlio former 
seven : while all the hyana tribe have four. (See Plate XV, lig. 1, y, ‘i.) 

f Vetcrinam bestiam jiunentum (Jato appcllavit a velicndo: (quasi vclieterinus vel 
veterinus.) Pomp. Fest. ; 
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Jbyeena was nearly one-third larger than the largest of the modern 
species; that is, the striped or Abyssinian; hut in the structure 
of its teeth, more nearly resembled tliat of the Cape animal. 
(See Plate XV. fig. 1, 2, 3.) Its muzzle also was shorter and 
stronger than in either of them, and consequently its bite more 
pow'crful. The length of the largest modern liyiena noticed i.s 
five feet nine inches. 

The fossil species has been found on the Continent in situa¬ 
tions of two kinds, both of them consistent with the circum¬ 
stances under which it occurs in Yorkshire, and, on comparing 
the Jaws and teeth of the latter witli those of the former engraved 
in M. Cuvier’s Recherches sur les Ossements Fossiles, I find 
them to be absolutely identical. The two situations are caverns 
and diluvian gravel. 

1. In Franconia, a few bones of hycena were found mixed with 
those of an enormous number of bears, in the cave of Gailen- 
reuth. 

2. At Muggendorf, in a similar cave. 

3. At Bauman, in ditto. 

4. At Fouvent, near Gray, in the department of Doubes, 
bones of hymna were found mixed with those of the elephant 
and horse in a fissure of limestone rock, w liich, like that at Kirk- 
dale, was discovered by the accidental digging away of the rock 
in a garden. 

5. At Canstadt, in the valley of the Necker, A. D. 1700, 
hyaenas’ bones were found mixed with those of the elephant, 
rhinoceros, and horse, and w ith rolled pebbles, in a mass of» 
yellowish clay. 

6. Between Hahldorf and Reiterb\ick, on the surface of the 
hills that bound the valley of Eichstadt, in Bavaria. These 
were buried in a bed of sand. 

The four first of these cases appear to have been dens, like 
tlie cave at Kirkdale; the tw o latter are deposits of diluvian 
detritus, like the surface gravel beds of Faiglund, in which simi¬ 
lar remains of all the other animals have been found, excepting 
hyaenas. 

It has been observed w'heu speaking’ of the den, that the bones 
of the hyrenas are as much broken to pieces as those of the 
animals that formed their prey ; and hence w-e must infer that 
the carcases even of the hymnas tliemselves w'ere eaten up by 
their survivors. Whether it be the habit of modern liyajiias to 
devour those of their ow'ii species that die in the course of 
nature ; or under the pressure of extreme hunger to kill and eat 
the weaker of them, is a point on which it is not easy to obtain 
positive evidence. Mr. Brown, however, ussevls, in hisj journey 
to Darfur, “ that it is related of the hyamas, that upon one of 
them being wounded, his companions instantly tear him to pieces 
and devour him.” It seems, therefore, in the highest degree 
probable, that the mangled relics of hymnas that he indisermu* 
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iiately scattered and equally broken with the bones of other 
animals in the cave of Kirkdale, were reduced to this- state fey 
the agency of the Surviving individuals of their own species. 

A large proportion of the hyaenas^ teeth bear marks of extreme 
old age, some being abraded to the very sockets, and the majo¬ 
rity having lost the upper portion of their coronary part, and’ 
having hings extremely large : these probably died in the den 
. from mere old age : and if we compare the lacerated condition 
of the bones that accompany them, with the state of the teeth 
thus w'orn down to the very stumps, notwithstanding their pro¬ 
digious strength, we find in the latter the obvious instruments 
by which the former were thus comminuted. A great number 
of other teeth appear to have belonged to young hyaenas, for the 
fangs are not developed, and the points and edges of the crown 
are not the least worn down. 1 have a fragment of the jaw of an 
hyaena which died so young, that the second set of its teeth had 
not been protruded, but were in the act of forming within the 
jaw. Others are in various stages of advancement towards- 
maturity ; and the proportion of these is too great for us to 
attribute them to auimals that may have died iii early life from 
accident or disease. It seems more probable, and the idea is 
confirmed by the above statement of Mr. Brown, and by the 
fact of the hyaenas’ bones in the den being gnawed and broken, 
to pit ces equally with the rest, that they were occasionally 
killed and devoured by the stronger individuals of their own 
species. 

But besides the evidence their teeth afford to show that the 
animals died at varicais periods of life, they present other 
appearances (and so likewise do the bones), of having passed 
through different stages and gradations of decay, arising from 
the diifereut length of time they had lain exposed in the bottonr 
ol the den, before the muddy sediment entered, which, since its 
introduction, has preserved them from further decomposition. 
This observation applies equally to all the animals. 1 have por¬ 
tion-. of bone and teeth tlvat are so much decomposed as to be 
ready to fall to pieces by the slightest touch; these had proba¬ 
bly lain a long time unprotected in the bottom of the den; 
others still older may have entirely ])erished ; but the majority 
both of teeth and fragments of bone are in a state of the highest 
preservation ; and many thousands have been collected and car¬ 
ried away since the cave was discovered- In all cases the 
degree of decay is equal in the teeth and jaw bones, or frag¬ 
ments of jaws, to which they are attached. 

{To be continued,) 
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Article VIII. 

Oh Diaspore. Bv J. G. Children, Esq. FRS. See. 

(To the Editor of the Annals of Phi losoplip.) 

DEAR sin, Brithh Museum, Jafy 24!, 1822. 

Ln the third volume (New Series) of the Annals of Philosophy, 
p. 433, Mr. G. B. Sowerbyhas published his discovery of a new 
variety of Diaspore, together with some experiments which I 
made, at his desire, on a portion of it by the blowpipe, and in 
the following volume, p. 17, your brother, Mr. W. Phillips, with 
his usual ability, has described the crystalline form of a similar 
substance in the possession of Mr. IS. L. Kent, a fragment of 
' which I have also examined, and am satislied of its identity with 
the former. 

I have subsequently submitted the mineral to a further analy¬ 
sis, and, I believe, the results as stated below, are a pretty near 
approximation to the truth, though the quantity on which I 
operated was necessarily small, notwithstanding Mr. Sowerby's 
liberality, who would willingly have furnished me with larger 
portions of this very rare substance, had I thought it right to 
consent to the sacrifice. 

The quantity of water w as ascertained by heating the mineral 
to redness, in which operation pure water only was given olF. 
The heated portion w'as fused with about eight times its w'eight 
of borax, the mass dissolved in diluted muriatic acid, and the 
whole precipitated by carbonate of ])otassa. The precipitate, 
well washed, was collected from the filter while in a moist state, 
and treated with a solution of pure potassa, which left the oxide 
of iron untouched; and, lastly, the alumina w'as separated from 
the alkali by muriate of ammonia. 

The use of borax for the fusion of aluminous stones was, I 
believe, first recommended by Mr. Chenevix, and is the best 
rt«x for such minerals that 1 am acquainted with ; but in the 
subsequent precipitation of the alumina from its solution in the 
muriatic acid, by carbonate of potassa, it is necessary to concen¬ 
trate the solution by evaporation (for the glass recjuires a rather 
large quantity of fluid to dissolve it), or a considerable propor¬ 
tion will escape the action of the precipitant, even though boiled, 
f was nearly led into a serious error by not being aware of this 
circumstance. 

It is stated, in Mr. Sow^erby’s communication, that the test of 
boracic acid and iron before the blowpipe gave no trace of the 
.presence of a phosphate in the mineral; and I equally failed in 
detecting any, by treating a small portion with soda and silica, in 
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the manner used by Berzelius in his excellent analysis ofWavel- 
lite. I also made* a separate experiment to ascertain if the 
diaspore contain an alkali, by fusiuf^ it with nitrate of baryta, 
but ol’ this also I could discover no trace. The result of my 
analysis conducted as above gave 


Alumina.7G*0(') 

Protoxide of iron. 7‘78 

Water. 14'7{> 

Loss . . I -40 


100-00 

Perhaps the true proportions may be ; 

Eijviiviilcnt.s. 

Alumina.7C)-923 = 20 = 300 

Protoxide of iron. 7'()92 = 1 = 30 

Water. 15-385 = 8 = 72 

100-000 468 

Leiit^vre’s diaspore is accompanied by -a dark coloured sub¬ 
stance, which has been supposed to be a mere variety of the 
light( r, but by the following- experiment, on a minute portion 
furnislicd by Mr. Sowerby, bcl’ore the blowpipe, that does not 
appear to be the case. 

In Ihe nialrass, if freed from the true diaspore, the assay does 
not decrepitate. Its dark brown (almost black) colour becomes 
rather ligliter, and it gives off a large quantity of water. Alone 
in the forceps it docs not fuse. The heated fragment does not 
brown moistened turmeric paper. 

117//#. soda, on platina wire, in the oxidating flame, it gives a 
light (>paqu<’. dirty'brow-n globule. In the reducing flame, the 
colour is darker, and somewhat inclining to bottle-green. 

On platina foil, w'ith soda and nitre, it gives no tmee of man¬ 
ganese. 

With borax, on platina wire, in the oxidating flame, fuses 
slowly into a perfectly trans})arent glass, deep orange-red W'hile 
hot, fine yellow when cold, and which does not become opaque 
by flaming. In the reducing flame, the colour of the globule- 
changes to bottle-green. 

With salt of phosphorus, on the platina'wire, in the oxidating 
flame, it dissolves slowly, but perfectly, into a diaphanous glass 
of a tine deep orange colour while hot, which, on cooling, 
becomes lemon-yellow-, and when quite cold is colourless. In 
the reducing flame the assay presents the same phenomena. 

A portion of the pulverised assay treated with a drop of nitrate 
of cobalt on charcoal, in the usual manner, gave a black 
mass. 

Vauquelin’s analysis of LelievrC’s diaspore gave 

L 2 


4 
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Alumina. 80 

Iron. 3 

Water. 17 


<)uantities that are not reconcileable to equivalent proportions* 

Yours truly, 

John George Children. 


Article IX. 

Analyses of Books. 

JMemoirs of the Asti-onomical Socief-i/ oj' Boildon. Vol. I. 

London. 1822. 

Those anticipations in which we ventured to indulge, when 
announcing the formation of the Astronomical Society, the con¬ 
tents of the present volume have fully justified. The list of its 
members comprehending names unquestionably the most distin¬ 
guished among the scientific, and the well-known zeal of many 
in the practice of astronomy, gave assurance that numerous 
valuable communications would soon be presented to it. From 
the distinction which has been acquired by the artists of this 
country in the construction of astronomical instruments, it might 
naturally be expected that practical contributions of this descrip¬ 
tion would frequently appear; and accordingly among these 
memoirs, the first and second convey the results of the ingenious 
labours of Troughton and Dollond ; the former giving “ an 
account of the repeating circle, and of the altitude and azimuth 
instrument; describing their different constructions, the manner 
of performing their principal adjustments,. and how to make 
observations with them, together with a comparison of tlieir 
respective advantages;” and the latter offering “ the descrip¬ 
tion of a repeating instrument upon a new construction.” 

That the repeating circle, introduced for the correction of 
imperfections in the art of dividing, should not be approved by 
Mr. Troughton, wdio has so greatly advanced that art, and stiff 
so actively labours to perfect it, cannot occasion any surprize. 
Even its form and general appearance are objected to by him, 
for it is stated to be “ of all the instruments subservient to geo¬ 
desy and astronomy, the most uncouth and unsightly.” He 
adds, ** the w'hole of the effective parts are placed on one side 
of its single supporting pillar, and on the other a weight almost 
equal to the instrument, is placed for the purpose of keeping it 
in equilibrio. But ugliness-is not the worst thing that attends 
this unavoidable combination ; for it renders the instrument 
top-heavy, tottering, and weak. In these respects, the azimuth 
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circle is very much superior. The whole of its fabric is regular 
and self-balanced ^ the upper circle being supported like a transit 
upon two columns is thus rendered firm and steady. Respect¬ 
ing sightliness, I think the man of taste would, in the different 
forms it has appeared under, pronounce it agreeable, 1 dare not 
say beautiful; and here 1 may be allowed to remark, that the art 
of instrument making, as a matter of taste, is far behind many 
others. In this country indeed at the beginning of the art, 
instruments were adorned with the flourish of the engraver, 
chaser, and carver (now long out of fashion); but these are not 
the beauries which I mean ; those of uniformity of figure and 
just proi»ortions are alone what 1 have in view ; and I cannot for 
a moment think that these are at all inconsistent either with 
stlength or accuracy. Through the whole of this paper, every 
reader will have seen that I am an advocate for the altitude and 
aziiiiulli iustruineiit, and 1 have made no endeavour to conceal 
it; yet if 1 liave said more for it than it deserves, or given to the 
repeating circle less than its due, it is a thing I am quite uncon¬ 
scious of.” How difl'erent is the opinion of the celebrated Biot 
r<\specting iliis degraded instrument, the following quotation 
from tlic d'raitc Klcmentaire d’Astronomic I^liysiqiu' will sliow : 

L’erreur des divisions cst done comme nulle dans les observa¬ 


tions fait(‘S an cercle. 11 est impossible qu’cllc soit aussi rigou- 
rouscincnt detruite dans les plus grands instrumons s’ils no soiit 
pas repetiteurs. Jfioiais I'liddressc iJe fartiste tie pcid c^a/cr un 
proetdi- vKillicrnalique.’' (I’omc 1, chap. xx. p. 278, Edit. 
Secoude.) Should Mr. Troughton candidly and attentively 
peruse the elaborate disquisition, entitled, “ Description ct 
Usages dll Cerclc repetiteur,” he may be induced to discard the 
predicliuiis which he has advanced in the concluding paragraphs 
of his essay. “ As it was the rudeness and inaccuracy oi divid¬ 
ing which brought this instrument into existence, we should 
think that as the art becomes cultivated, it will fall into disuse. 
The ait ill this country is sufiiciently advanced to set repeating 
instruments aside ; and if I am rightly informed, several 1‘orcigii 


artists are at this time pursuing the course of its improvement, 
in which they liad for many years been impeded by circum¬ 
stances which scienc.e could not controul. It is, therefore, my" 
opinion, that as the division of instruments becomes generally 
iinproved, so will the repeating circle hasten to its dissolution ; 
and, perhaps, on account of the great ser.vices which in its time 
it has reiulered to astronomy and geodesy, some future age may 
be induced to chaunt its requiem.” 

The repeating instrument, of which the construction is described 
in the second memoir, was finished in .Ian. 1819, and is stated 
by Mr. Dollond to be applicable to all the uses where vertical 
and horizontal angles are required to be taken. It may be suffi¬ 
cient for our present ourpose to point out the novelties by which 
it is distinguished. 'Jhe first novelty is the transverse or transit 
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axis. By this construction, the telescope is rendered indepen¬ 
dent of the plane of the circle, and by the length of the axis is 
impelled to move in a truly vertical plane ; and by reVersing the 
axis, the line of collimation may be perfectly verified. This, 
therefore, renders it also a good instrument for observations in 
right ascension. The second novelty is the application of the 
two small levels or finders, which afford a very great convenience 
when repeating zenith distances; as by this application the 
telescope can be readily jdaced to those distances each time 
the instrument is reversed without the aid of a divided circle. 
There is also a novelty applied to the lantern which w ill be found 
extremely convenient. It consists of two plates of brass, having 
a square hole in each ; these plates are moved in contrary direc¬ 
tions by rack and pinion; and by this contrivance the observer 
is enabled to regulate tlic light in any piopf)itioii that may be 
required. There is also an entirely muv application, which will 
be extremely advantageous when takijig horizontal angles. This 
is the level which is applied to the priuci]jal horizontal circle, and 
wliich in every respect, answers the puipos(3 of a second teles¬ 
cope, while it Is much more convenient, as the observer can 
instantly perceive the least possible motion of the circle without 
the necessity of changing his ])Osition ; and if it should be 
required to take horizontal angles at night, the advantage will 
be very considerable, '^fhere is, lastly, a new appendage wliich 
will be found very useful when repeating the vertical angles. It 
consists of tw’o arms fitted to the lower cad ofThe cent re that 


belongs to the horizontal circle, and has a motion sulliciently 
tight to keep it at tlie place to wdiich it is set. When the teles¬ 
cope is presented to the ohject for observation, one of those arms 
is brought to coincide with a projecting jjiece iu the triangular 
frame, and when the iiislrumeat is turned half round bv bringing 
the other or opposite arm to coincide with the same projecting 
piece, the object will be again in the held of view of the telescope. 

In the third memoir, Mr. Francis llaily d(;tails “ A Method 
of fixing a Transit Instrument exacllv in tlie Meridian.’' This 


zealous and distinguished mathematician and astronomer, 
recommends, that vviien the transit instrument is placed nearly 
in the plane of the meridian, its accurate adjustment should be 
completed by observing the culmination ol' any two stars differ¬ 
ing from each other considera.V>ly in deedination. By this method, 
the necessity of having a building constructed, so as to command 
an uninterrupted view of the meridian from the northern to the 
southern horizon is avoided, since it may be successfully prac¬ 
tised with portable instruments placed on the inner side of a 
window having a range of above 70° in altitude, or oii the outer 
side, where they may be directed even to the zenith. “ The 
stars which should bo chosen for the purpose,'’ Mr. Baily says, 
are those wdiich differ at least 50 degrees from eacli other in 
declination, but the nearer that difi'erence approaches to 90 
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degrees, the more correct will be tlie results. Their right asceii- 
si<'ns, on the contrary, must be as near as possible to each other, 
a circumstance which w'ill moreover prevent the possibility of 
any error arising from a. variation in the rate of the t;lock during 
the interval of the observations.” Passing over the mode ol‘ 
computing the useful table of declinations with wliieh the paper 
concludes, w'c shall copy one of the two examples of its use and 
applicalion, and of the mode of operating- in sindi eases: “ On 
.Inly 1, 1<S19, 1 placed my transit instrument nearly in the meri¬ 
dian; and in oitlor to ascertain how much it deviated from the 
true meridian, 1 observed the two stars y Lipyc ami t Sa^ilhirii. 
The passage of the former w as observed at i .o'i'. d7'",;b and of 
the latter at 18'‘ . bb'' . siderial time. apparent right 

ascensions rd" those stars on tliar day wei e 18'‘ . .b'i' • b'',8, and 
18'' . b.y respectively ; and tluur dechiiations were 82'^, 'Si' 

N. and 27° . b.'/ S ; consequently the operation will .stand thus 
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°; and the d<‘cIi))a.tion of 7\ (or the 
Conr.eipicntly agatusi. tile iminber 


whence ((/ 3' — d A\) = — 2",7. Tliis value being negative, 
slows that the deviation is tv> the west : and in order to cleter- 
mim llu' (piantity of the deviation, we must take the sum of th(‘ 
declinations (or the dilferenee ol’ tiie polar distances) of the two 
stars, which in tins case is orpral bl)°. 22'; or l\>r the sake ol 
i'ouml imnibers, cvjual to <)() 
iiortlnM'ii star) i.s aijimt 32 ’ 

bo, and under the column headed 32we slnill iiml !'3!J; which, 
beiua ..mltip'ied by — 2”,7, will give — b",.'.! ftu- tin; deviation 
of the instrument in liiiic; and this mnitiplii d by J-r will give 
— foi'tiie deviation in u>c v\ ostmly 

T!ie importance of micrometers in tin; j)ractiee. of astvor.omica'i. 
oliservat.on is S(j great, tliat their improvement has e.rm,-,litnted 
nn object of continual interv;st to the [iliilosopliicai artist, brom 
tins nnintcrrujited atlention, numerous suggestions ha\e arisen; 
and t.lie Ifev. William i^earson, bv his extensive in'e.stigations. 
contained in tlie fourth, liftIi, and sixtii memoirs,has contributed 
in a high degree to the ad\ ancement of tills valnabh; appendage 
to the telescope. 3\» detail a method of measuring small angles 
that has lor its basis that singular [iroperty of semna.l crystalh/ed 
bodies, (loiiule rffrac/loa, is the purpose of the first of tiiese 
essays, entitled “ On the Driubly-llcfracting Property oi’ llock 
Cryslai, considered as a Principle of Micrometrical ?.leasutc- 
incuts when applied to a Telescope.” The ingi nious author 
candidly states, that the Abbe Uochon, about the year i 7>’3, dis¬ 
covered, and first innde known, a method of* coni[)ounding twua 
prisms of rock cryslai in such a manner that any small object 
seen through them ajipeared double, and the constant angular 
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distance thus formed was made the ground-work of a microme¬ 
trical telescope. Of this original instrument, not described in 
any English work, an account is given ; and the improvements 
consequent upon the discoveries of Malus, Arago, and Lenoir, 
are successively noticed. 

But before the doubly-refracting prism can be rendered useful 
in measuring small angles. Dr. Pearson states that the constant 
angle which it measures, as viewed by the unassisted eye, must 
be accurately known; and also the magnifying power of the 
telescope as used with it; for on tliese data, the accuracy of the 
measure taken by this method entirely depends. The remainder 
of the memoir is accordingly devoted to a consideration of these 
two necessary objects. As a specimen of the manner of con¬ 
ducting these investigations, the second undhod of determining 
the constant angles of the prisms may be transcribed. “ The 
prisms were now applied in snccessioii to llie small cap at the 
eye end of the telescope of 46-76 inches, with the view of mea¬ 
suring the distance between the centres of the same disc tliat 
had been used with the prisms in tlie caj) of the object end. In 
the tirst position, all the three spider’s lines were doubled ; vi/. 
the horizontal one and the two vertical ones, iiut turning the 
cap winch held the prism roinul a little, brought the two images 
of the horizontal line into one, whiles it opcmsl the other images 
or lines wider apart: a little motion given to the screw, however, 
soon brouglit the s('cond and third lines into one strong black 
lino, and left tlie first and fourtli more faint, at ecpial distances 
to the right and left. In this situation 1 found 1 had obtained 
the measure of the angle wanted ; for the second line of the first 
image was become coincident with the first line, of the seconfl 
image ; and the distance of eltlicr of the extreme lines from the 
strong black one in the middle was the (piantity ol‘ the measured 
angle, as indicated by the m crometer. The same thing was 
done at the other side of the micrometer’s zero, and a mean of 
the two measures gavt; the true one \\ithout any inde.x. error. 
This process is as simple as accurate. When any prism is 
screwed into its place, the two images of the horizontal line must 
first be brouglit into one strong line, and tlieu the two or four 
images of the coincident or separated lines (as the case may be) 
must be brought nicely into three, of which the middle one xvill 
be always much darker than either of the others by reason of 
there being then two images occupying the place of one. It is 
indeed astonishing with what degree of precision the small a-’f-'h* 
of any prism may be taken in this way ; and what at first was 
not suspected, the micrometer indicated tlie same quantity, to 
whichever tt:lescope it was thus applied with any prism, or 
even when it was detached from the telescopes altogether.’* 
Respecting the determinatic«i of the magnifying power of the 
telescope, the second of tlie objects before alluded to, the follow¬ 
ing quotation may suftice : “ It has already been said, that if the 
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constant angle of any prism be divided by tlie power of the 
telescope to whicli«it is applied as a double image micrometer at 
the eye end, the quotient will be tlie measure of the angle, sub¬ 
tended by a line joining the centres of the two images of the 
objects observed. Therefore if the natural constant angle of any 
prism be divided by the measure obtained with any given pow'er, 
the quotient will be that j)ower, the constant angle being a quan- 
• ity always equal to the product of any power by its correspond¬ 
ing- measure.” 

(To be continued.) 


Articli: X. 

P)\H CCfli/lgS of Phihtsoplucol .S'utvV/ 

nOVAl. SOCII'.TV. 

t)n the ultimate Analysis of Animal !ind \ cgetable Sub- 
' lances, by Andrew Ure, iM D. MIS. 

On the Analysis of Sea Wviter, by Alexander Marcet, iVlD. 
MIS. 

lu ibis paper, the wln)lu of which was not r(;ad, Dr. Marcct 
shows tliat tin; waters ol’ the ocean do not contain mercury, as 
iias been supposed, and that muriate of ammonia is a constant 
ingredient. 


Article XT. 


scniN'i i !■ u: 1 N r Kinno I'. N c r., and nc 

(JONN 1;e r I •, n u ri’ n sc11 .n(:k. 


I. Ih/driodide ej' Carbon. 


In the Philosophical 'fransactions for 1821, Mr. Faraday described 
.1 compound of iodine ami oleliant gas, but he had J)ot at that time 
the means of ascertaining its composition. Since that period he has 
obtained it in greater ([uantity, ami analyzed it. Four grains wore 
passed in vapour over lieated copper in a green glass tube ; iodide ol 
copper was formed, and pure oletiant gas evolved, which amounted to 
1x87 cubic inch. As 100 c. i. of olefiant gas weigh about 801.> grs. 
1’37 c. i. will weigh 0 113 gr. Now 4 grs. — 0‘413 leave 3'587 
iodine, and 3x587 : 0*413 :: 117*7,5 : 13 .56''nearly. Now 13 ,5.5 is so 
nearly the number of 2 atoms of oletiant gas that, according to Mr. 
Faraday, the substance may be considered as composed of 


] atom of iodine. 117'75 

2 atoms of oleliant gas. 13'4 
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and is, therefore, analogovis in its constitution to the compound of 
chlorine and olefiant gas, sometimes called chloric ether.—(Institution 
Journal.) 

II. General Bctnrn of Copper raised in Great lirilain and Ireland in One- 

Year ending June 30, 1S22. 

Tons. 


Cornwall. 9140 

Ireland, and sundry parts of England, sold 

at Swansea. 3S8 

Devon. 531 

Sundry ores purchased by private contract.. 1S4- 

Anglcsca (probably). GOO 


10S14 

Produce of Copper Ore in Cornwall in Six Months ending .Tune 30, 
1822, from G7 niines, o‘212.7 tons. 


Particulars of the six principal mines. 



Ore. 

Copper. 

(Consolidated Mines. 

.... G772 

tons 5^15 

Dolcoath. 

.... 514() 

852 

United Mines. 

_ 3.‘542 

313 

Wheal Abraham, Jvc. 

.... ‘1J.17 

302 

Pembroke. .. 

.... 3215 

251 

Treskerby. .. 

.... 2'371 

219 


252G;} 

2012 

Gl other mines. 

. . . 2G8G'2 

2:;9l 


5212.T 

‘ld33 


Produce of the ores, 8? per cent. 

Average price of cop!)er, 108/. 15.v. per ton. 

III. All radian of Mcisiur-r. !>■/ Penixhle of Copper. 

According to M. Berzelius, this oxides attracts (b.e humidity ol’the 
atmosphere very vanidlv : it is reduced so readily in liydrogen gas that 
if a piece be strongly heated, but not to reilness, and put into a botth* 
of the gas, the oxide takes lire, and is reduced, and water trickles down 
the sides of the vessel. According to the weight lost in this motle of 
reduction, peroxide of copper appears to he composed of 

Copper. lOO'O 

()x3'gen. 2.5‘272 

• (.\nnales de (Jtimie). 

IV. Jnflaenec of Green Frails upon llie. Air. 

M. Theodore de Saussurc has given the following as the results of 
his experiments on this subject : 

Green fruits have the same influence as leaves upon the air both in 
sunshine and darkness ; their action differs onl}'^ in intensity, which is^ 
greatest in the leaves. During the night thej' cause the oxygen of 
their atmosphere to disappear, and they replace it by carbonic acid 
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gas, part of which they absorb; this absorption is generally less in the 
open air than under a receiver. 

In the dark they absorb more oxygon, when green, than when they 
are becoming ripe. During their exposure to tlie sun, they extricate, 
cither wholly or partially, the oxygen of the carbonic acid they absorb 
during the night, and leave no trace of this acid in their atmosphei*e. 
Several fruits, detaclicd from the plant, thus add oxygen gas to air 
which contained no carbonic acid. Wlicn their vegetation is very 
feeble or languid, they corrupt the air under all circumstances, but 
less in the sun than in darkness. 

Green fruits detached from the plant, and exposed to the succes¬ 
sive action of night and the sun, alter the air but little either in purity 
or volume; the slight variations ol).servab1e in this resjiect depend 
oilher upon their greater or less power of forming carbonic acid, or 
upon tiieir composition, which is modified by the degree oftlieir matvi- 
rity ; tlu’.s green grapes appear to assimilato a small quantity of the oxy¬ 
gen of the carbonic acid which they form in the air that they vegetate 
in night, and day ; while grapes which arc nearly ripe, exhibit in their 
atmosphere entirely during the day, the oxygen oftlie acid which they 
produced in darkness. If there be no mistake in this result, wliieh was 
not strongly marked, hut constant in all my experiments, it denotes tlu; 
passage from tlic acid to the sweet state, indicating that the acidity of 
green fruits tends to lix tiic oxygen gas of the atmosphere, and that 
this acidity disappears when the iVuit imljibes only carbon from the air 
or earboiiic acid. 

Gret a fruits decompose, either totally or in part, irot only tiie car- 
bonie acid whicli they have piroduced during the night, but also that 
which is artltieialiy addl'd to tlieii atmosphere. When the latter expe- 
rimeut is made with watery IVuits, and which, such as aj)plcs and 
grape.'^^, i volve the acid gas slow ly ; thi'y are ob.sorved to ah.sorh* in 
the sun, a much greater ]U)rtion of gas than an etjua! quantity of water 
wcid'l fo in a similar mixture. They afterw-avds disengage the oxy¬ 
gen (fthc ahsoi hcd a.cid, and tlms apiu'ar to form it in their interior. 
'I’heir pow'cr of decomposing carbonic acid becomes weaker as they 


ripei.. 

During vegetation, they absorb the oxygen and hydrogen of water, 
depriving it of its duid form. 'I'lu se results are Ireqnently unobserv¬ 
able, e.xeepting when the volume ol’air exceeds that ol the Iruit dO or 
Aii timc.s, ;md the heating action of the sun is much weakened : if these 
j)recaiitions he neglected, si verai fruits corriqit the air, even in tlic 
sun, by forming carltoiue acid w ith the surrounding oxygen; hut still, 
in thi- latter case, the mere eompurison of their clfeet in the dark, w ith 
that which they produce up.der the .successive inthience of niglit and of 
the sun, shows that they decompose carbonic acid. , 

The dllicrenccs of Kl. llcrard’s results <tnd mine are principally 
derived from the circumstance of his having enclosed the fruits in a 
space not exceeding six or eight times their volume, which was too 
small, to prevent their suflering from the proximity or contact of the 
sides of the receiver heated by the sun. Some succulent plants resist 
this trial, and my results w’ith the cudits, may have induced this iJic- 


* In the sun, the absor^ion in a mixture of I part of rarbonic acid and ^20 parts of 
iur is equal to about two-thirds of the volume of liese i’ruics. 
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mist to treat fruits by the same process; but several of them require 
more careful management, not only than succulent plants, but even 
than the most delicate leaves, i t/iink also that he on^ht to have 
nourished the fruits with a little water ; the appearance of freshness 
which he observed in them after the experiments, might have some 
foundation if he had been experimenting with leaves which lose their 
appearance and consistence by the least drying, but it is of little 
value with respect to thick and fleshy fruits, which may deteriorate • 
and lose weight, without giving any indication by mere inspection. 

If my remarks have shown a slight error in this single point in the 
memoir of M. lierard, it is too rich in new and well-observed facts, to 
haveits value diminished by it.—(AnnalesdeChimie et de Physique.) 

V, Chloride of Gold and Sodiuvi. 

M. Figuier procures this compound in the following manner; 

Dissolve an ounce of gold in nitro-rnuriatic acid, evaporate the 
excess of acid, and dissolve the muriate of gold in eight tiiiios its 
weight of distilled water; to the filtered lI(]Uor add a quarter of an ounce 
of decrepitated common salt, dissolved in four times its weiglit of water: 
the mixed solution is tube evaporated until it weighs only 1‘our ounces. 
By cooling, very regular crystals are obtained, which have the ibrni of 
elongated quadrangular prisms, of a fine orange-yellow colour. No 
crystals of mere common salt are obtained, which happens, if a larger 
proportion of it be employed. 

These crystals are unalterable by exposure to the air. When pow¬ 
dered and washed, they do not lose their colour, which would happen 
if they were a mere mixture of cliloride of sodium and chloride of gold, 
for the latter is by much tlie most soluble. 

This salt was found by analj'sis to be composed of 

(Ihloridc of gold. G0*3 

('hloride of sodium. 11T 

Water..^ . 166 

100-0 

Supposing it to be formed of one atom of chloride of gold, one atom 
of chloride of sodium, and eight atoms of water, M. Figuier states that 
its composition would be; 


Chloride of gold. 70*0 

Chloride of sodium. IIFI- 

Water. IG G 


100*0 

(Aim. de Chimie.) 

VI. Compound of Hydrogen and Tin. 

It has been observed by Prof. Kastiier, that when tin is dissolved in 
inoderately strong muriatic acid, the hydrogen gas extricated is com¬ 
bined with tin, forming stanniuretted hydrogen gas. It has a peculiar 
and penetrating odour, and when compressed into water is dissolved in 
considerable quantity; it burns with a blue ligllt, and gives off’white 
fumes of oxide of tin: when passed into a dilute solution of gold, the 
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powder of cassius is immediately formed, and on this account it is 
recommended as a test of the presence of minute portions of gold. 
Bismuth and zinc alSo are dissolved by hydrogen gas when treated in 
the above mode. 


VII. Frauenhqfer*s Exj}eriments on the illuminating Poiver of the Pris- 

malic Rays. 

By means of an ingenious photometer, M. Frauenhofer measured, 
..ith great care, the illuminating power of the different coloured spaces, 
and obtained results very difterent from those usually given. On each 
side of the yellow space, the light varied with very great rapidity, as 
appears from the following measures: 

Intensity of light. 


At the 22d degree* of the red. 0-032 

At the 34th degree of the red. 0*094 

At the 22d degree of the orange. 0(>4 

At the 10th degree of the yellow. 1*000 

At the 42d degree of the yellow. 0*48 

At the 2d degree of the blue. 0*17 

At the 16th degree of the indigo. 0*031 


At the 43d degree of the violet. 0-0056 


'fhe measures here given have no relation to the colours opposite to 
them, as the colours are mentioned merely to point out the position in 
Newton’s spectrum, corresponding to the position in Frauenhofer’s 
spectrum, where tlie intensity of illumination was measured. The 
colours in Frauenhof’er’s spectrum, indeed, do not correspond with those 
of Newton,—(Fdin. Phil. Jour.) 


Article XII, 

NEW SCIENTIFIC BOOKS 


PRr.PAIlINO FOR PUni.ICATIOX. 

V work on the science of mineralogy is just about to make its ap¬ 
pearance in (iermany by Mr. Frederick Mohs, Professor of Minera¬ 
logy at Frey berg, and will contain the terminolog)^ the rules of the 
construction of Mr. Mohs’ system, and the nomenclature, the charac¬ 
teristic, and the descriptive part of natural history. The whole to be 
comprised in Two Volumes, 8vo. with plates. An English translation 
will appear at the same time, made under the inspection of the author, 
by Mr. Haidinger, who lately visited this .country in company with 
Count Brenner. 

Hogg’s Treatise on the Growth and Culture of the Carnation, Pink, 
Auricula, Polyanthus, Ranunculus, Tulip, &c. An improved Edition, 
1 Vol. 12mo. 

* The whole length of the spectrum is heje supposed to be divided into 360® ; the 
red occupying 45®; the oiwnge >J7°, the yellow 48®, the green 60°, the blue 60®, the 
indigo 40®, and the violet 80®. 
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Neiv Patents. 


[Au6. 


JUST PCTBLISnED. 

A Practical Treatise on the Strength of Cast Ison; intended for the 
Assistance of Engineers, Iron Masters, Architects, &c. Also an 
Account of some Experiments, with an extensive Table of the Proper¬ 
ties of Materials. liy Thomas Tredgold, Civil Engineer. 8vo. Four 
Plates. I2s. 

A Letter to Sir Humphry Davy, Bart, on the Application of Ma¬ 
chinery to the Purpose of calculating and printing Mathematical 
Tables. By Charles Babbage, Esq. MA. Member of the Cambridge 
PhilosophicaTSociety, and Secretary to the Astronomical Society of 
London. 4to. Is. 6V/. 

Lectures on the Elements of Botany: containing the Descriptive 
Anatomy of those Organs on which the Growth and Preservation of 
Vegetables depend. By Anthony Todd Thomson, FLS. MRCS. 
With Plates and Numerous Wood*Cuts. 8vo. Vol. I. 1/. 8.9. 

The Study of Medicine : comprising its Physiology, Pathology, and 
Practice. By John Mason Good, MD. FllS. Member of the Royal 
College of Physicians, London, &c. 8vo. 4 large Vols. 

Oil the Use and Abuse of Friction, Avith some Remarks on Motion 
and Rest, as ap{)licable to the Cure of various Surgical Diseases, and 
particularly Gout and Rheumatism. By John Bacot, Member of the 
Royal C'ollege of Surgeon.s, London. 8vo. 2s. sewed. 

Observations on the Anatomy, Physiology, and Pathology of the 
Nervous System. By J. Swan, Member of tlie Royal College of Sur¬ 
geons. 8vo. With Nine Plates. lO.v, 6cL 

The Seats and Causes of Diseases investigated by Anatomy; con¬ 
taining a great Variety of Dissections, and accompanied with Renmrks. 
By John Baptist IMagagni, Chief Professor of Anatomy, and Presi¬ 
dent of the University at Padua. Abridged, and elucidated with 
copious Notes. By W. Cooke, Member of the Royal College of Sur¬ 
geons, London. 2 Vols. Thick 8vo. 1/. ILv. 6(1. 


Article XIII. 

NEW l^ATENTS. 

H. Septimus, Clapton, Middlesex, merchant, for a bolt or fastening, 
particularly applicable as a night-bolt.—June 4. 

W. Huxham, Exeter, iron-founder, for improvements in the con¬ 
struction of roofs.—June 4. 

H. Colebank, Broughton, in Furness Kirklcy Ireleth, Lancashire, 
tallow-chandler, for an engine for cutting, twisting, and spreading of 
wicks.—June 4. 

J. Barton, deputy comptroller of our mini, for a certain process for 
the application of prismatic colours to the surface of steel and other 
metals, and using the same in the manufacture of various ornaments. 
—^June 4. 

J. Frost, Finchley, Middlesex, builder, for a new cement or artifi* 
cial stone.—June 11. * 

W. Feetham, Ludgate-hill, stove-maker, for a certain improTement 
Qn shower baths.—June 11. 
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Article XIV. 

METEOROLOGICAL TABLE. 


liAHor^inTER.j Theiimometer, 


1822. Wind. ' 

Max. j 

iMin. 

Max. 

Min. 

Evap. 

Rain. 

at noon, 

()th Mon. 







» i» 

June 1 iS \V 

30-24|30*23 

S7 

47 

— 



2!s k 

30 25!30‘24 

j 

[ 79 

47 

— 



3 K 

30-24I30-23 

! 81 

45 

50 

■ 

22 

4;S Ei30;23;30-2(> 

84 

51 

— 


24 

5l N I 

;jO-2 1130-20: 

80' 

50 

— 



C, N E! 

30-21'30-21 

39 

49 

55 



7|N E 30-211 

30-14 

78 

45 

— 



SIS E! 

130-14129-99 

85 

52 

— 


12 

y!s e| 

3001I 

29 99 

80 

53 

10 



10;S E 

30*1 ll 

30-01: 

1 9‘-J 

58 

— 

28 

20 

IJj N 

;30*20 

30-11 

82 

52 

— 


12 

12! N 

30-25 

30-20 

74 

40 

50 



13 N 

30-25 

130-04 

1 83 

41 

— 



14 S 

30-04 

I2975 

! 82 

50 

— 

09- 

17 

15 N 

29 92 

|29-75 

! 74 

51 

— 

50 


10 E 

30-25 

12.9-92 

74 

42 

— 

1 


J7iS E 

i30-25 

30-24 

72 ' 

' 41 

5O 



I8l S 

30-2430-04 

! 79 

48 

! 



19 N 

30-04 

'30-04! SO ! 

1 53 

1 



20 N E;30-2 1 

|30-04 

70 I 

42 




2i!N E130-24 

;30-2() 

74 

' 41 

54 


22 

22S Ei30*20i30*07 

, 79 

49 

— 

' 


23 Var. 

30-07 

'30-07 

‘ 81 

! Ol 

i — 



24 S W 30*14;3() 07 

79 

, 58 

55 

05 


25 W 

'30-14;30-08 

88 

55 

— 



2O1S W 30 09i30-0S 

83 

57 

— 



27 N 

30-12 30-09 

78 

53 

51 



28 W 

,30-09 3oo:) 

75 

54 

— 

lO 

. 7 

29 N W 30*06i30 05 

07 

46 

20 

05 


SOS W30-12j30*05 

73 

50 

14 

— 



30-25i29'7a 

92 

40 

4-45 

119 



The observations in each line of tlic table apply to a period of twenty-four hours, 
cqginniug at 9 A. M. on the day indicated ^n tlic first column. A dash denotes that 
the result is included in tlic next following observation. 
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REMARKS. 


Sixth Month. —1—8. Fiiie: clear, and very warm. 9. A few drops of rain about 
si*, p. m.: some lightning from 11 to 12, p. m. 10. Fine; a heavy thunder storm in 
the evening. 11—13. Fine; hot. 14. A shower at three, p. m. 15. Showery. 
16. Fine. 17. Cloudy. 18—22. Fine. 2.3, A slight shower about nine, a. m. with 
some distant thunder. 24. Fine: a heavy shower about two, p.m. 25—^27. Fine- 
28. Cloudy. 29, Fine: cloudy; a heavy shower about 10, p.m. 30. Cloudy and 
fine. 


RESTTI/rs. 


Winds: N, 7 ; NE, 4 ; E, 2 ; SB, 7 ; S, 2; SW, 4 ; W, 2; NW, I ; Var. 1. 


Barometer; Mean height 

For the month.....30*119 inches 

For the lunar period, ending the 12tlj. .30*167 

For 14 days, ending the 12th (moon south).30*187 

For 12 days, ending the 24th (moon north). 30*087 


Thermometer: 3Icau height 

For the month. 64*683'^ 

For tlie lunar period.. 64*140 

For 30 days, the sun in (Jeniini. 62*838 

Evaporation...4*4.5 in. 

Rain..... 1*19 


*** DanidVs Ihjf^romcU'r for Fifth Month (omitted last vionih). —1st, 20; .3d, 20; 
4th, 13; 6Ui, 6; 7th, 3 ; 8th, 13; 10th, 3 ; 11th, 24; 1.3th, 6 ; 14th, 18; 15th, 13 
16th, 15; 17tlt, 21 ; 18tli, 1.5; 20th, 20; 21st, 22; 22d, 10. 


Ltioratoryf Stratford^ Seventh Monthf‘\% 1822. 


R. HOWARD. 












ANNALS 


OF 

PHILOSOPHY. 


SEPTEMBER, 1822. 


Article I. 

On the Composition of Conunon Verdigru. 

By Richard Phillips, FRS. L. ScK, Jk,c. 

In iho. Annals of .Phiiosoplii/. vol. i. p. 417 (New Series), T 
i^uve au analysis of crystallized verdigris, sornetiuies, but impro¬ 
perly, called distilled verdigris. From the experiments which I 
detailed, it appears to be a compound of two atoms of acetic 
acid, one of peroxide of copper, and three of water; or in other 
^''ords, of one atom of binacetatc of copper combined with three 
•atoms of water of crystallization. 

Soon after 1 had completed that analysis, I began an exami- 
luitioii of common verdigris, usually termed subacetate of copper, 
but s >me diflicidties occurred wdrich induced me to discontinue 
the experiments. It is well known that when a small quantity 
of water is added to a fragment of common verdigris, it softems- 
and swells by imbibing the water, and if more be added, a blue 
solution is obtained, while a portion of the verdigris remains 
undissolved. 

It appeared to me at first probable that common verdigris 
might be a mixture of binacetate and subacetate of copper; the 
former dissolving and forming the blue solution, and the latter 
remaining undissolved. Upon examination, however, 1 could 
not find this to be the case, and one circumstance appeared 
unfavourable to such a supposition. When the verdigris in 
question is closely examined, it is fqund to contain small crys¬ 
tals, which, instead of being distinctly formed, and of a gree» 
colour, as is the case with the binacetate, are acicular, of a light 
blue colour and silky lustre. 

New Series, vol. iv. m • 
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In the state in which this compound is uriually met with, it is 
Tery diificult, on account of its extreme compactness, to deter¬ 
mine whether it consists principally of these blue crystals, or 
whether they are merely mixed with some other acetate, or with 
hydrate of copper. 

During a visit to Birmingham in the latter part of last year, 
Mr. Badams, a manufacturer of both kinds of verdigris, showed 
me some light blue crystals of acetate of copper, which, he 
informed me, were common verdigris that had not been subjected 
to pressure by putting it into bags. Being desirous to ascer¬ 
tain the composition of these crystals, Mr. Badams was good 
enough to supply me with a quantity for analysis, and 1 shall 
now state the results of the experiments which I made upon 
them, and also upon common verdigris. 

Although these blue crystals appeared to be unbroken, their 
size was too minute to allow of t.ieir form being determined; 
they are unalterable by exposure to the air, and so very light 
that 100 grains, when not pressed together, occupy the space of 
an ounce of water. When a small quantity of water is added to 
these crystals, they absorb it, precisely as common verdigris 
does; to determine the action of a large quantity of water, 1 put 
100 grains of the crystals into a pint of it, and after occasionally 
agitating the mixture, the clear solution was poured off. 'I’o the 
insoluble residuum, half a pint of w ater was added ; it gradually 
became brown, and at the expiration of three days, it had the 
appearance of being com detely decomposed. 

It appears then that f.ie blue crystals arc separable by water 
into a soluble acetate, and one which is insoluble, and that the 
latter is decomposed even by cold water. 

1 now attempted by direct experiment to ascertain the quan¬ 
tity of water which these crystals contain. Witli this view, 100 
parts W'ere heated in a platina crucible to the temperature of 
boiling water. They became of a green colour, and lost 24 
^arts : as, however, a portion of this loss xvas evidently derived 
rrom the expulsion of acetic acid, it w as impossible to de^termiue 
the quantity of water by direct means. 

To find the (quantity of acetic acid, 100 parts of the crystals 
were boiled in water with lime. Carbonic acid gas which 
had been previously sent through water, was ])assed into 
the filtered solution to precipitate the excess of lime; the solu¬ 
tion, after being heatiid to expel the superfluous carbonic acid, 
became neutral acetate of lime, and was decomposed by carbonate 
of soda; the carbonate of lime precipitated, being washed and 
dried, weighed 28*3 parts. Tliis experinu'nt w'as repeated with 
but little variation in the result., 

To ascertain the proportion of peroxide of copper, 100 parts 
of the blue crystals v/ere heated in a platina crucible with dilute 
nitric aeid; when the nitrate of copper formed was decomposed 
by a red heat, the peroxide left, w'eighed 43'2 parts. This 
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experiment being repeated, using a flask instead of the cru¬ 
cible, 43-3 parts were obtained, giving a mean of 43*25 of per¬ 
oxide of copper. 

According to Dr. Thomson’s latest experiments, the number 
representing liydrogen being 1, that of acetic acid is 50, .and 
carbonate of lime being also 50, the quantity obtained in the 
• experiments above detailed will indicate that of the acetic acid 
in loo parts of the blue crystals, or 28*3 per cent, which, 
being added to 43*25 of peroxide of copper, will give as the 
composition of these crystals. 

Acetic acid.28*30 

Peroxide of copper. 43-25 leaving for 

Water.28-45 

100*00 

Now an atom of acetic acid being 50, that of peroxide of 
copper 80, and of water 9, it will appear that these blue crystals 
of acetate of copper are by theory composed of 

III JOO part.s. 

1 atom of acetic acid. 50 27-17 

1 atom of peroxide of copper. 80 . 43-47 

6 atoms of water. 54 29-36 

Tsd Too-oo' 

1 have already observed that these crystals are readily decom¬ 
posed hy water, and its eflects ujjon the salt are sufliciently 
marked to merit particular notice; a small quantity of water 
being added to lOO grains of tlie crystals, the whole became 
a pulpy mass. When the water was increased to a pint, a 
blue solution was obtained, and a greenish precipitate thrown 
down. Upon examining this blue solution, it was Ibund to 
consist of binacetate of copper, and the green precipit .ito of sub- 
'dr'^talc, composed of one atom of acid and two atoms of oxide. 
It is, therefore, evident, that in addition to the acetate and bin- 
acetate of copper already described, there exists a suhacetute 
composed of 

One atom of acetic acid. 50 

Two atones of peroxide of copper 80 x 2 160 

210 

When this subacetate was diluted with a further quantity of 
water, it became, as I have already noticed, quite brown in a 
few days; but whether it was totally decomposed into per¬ 
oxide, or was -another snbsalt, I havfi not examined. 

Having now ascertained that a compound of one atom of 
acetic acid and oxide of copper actually existed, I proceeded to 
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examine whether common verdigris consist| entirely of it, or is 
a mixture of different compounds. 

For this purpose, I reduced 100 oarts of French common ver¬ 
digris to powder, and boiled it wit:i excess of lime, filtered the 
somtion, passed carbonic acid through it, decomposed it by car¬ 
bonate of soda, and collected the carbonate of lime in the mode 
already described. The mean of two experiments carefullj 
performed gave 20*3 of carbonate of lime, equivalent to a like 
quantity of acetic acid. 

The (quantity of oxide of copper was ascertained by boiling 
100 parts of the verdigris in dilute sulphuric acid. Two parts of 
insoluble impurity were left, and the sulphate of copper being 
rlecomposed by heating with excess of potash, gave 43*5 of per¬ 
oxide of cooper. This experiment was repeated without any 
variation. 'TThe composition of French verdigris is, therefore, as 


follow's; 

Acetic acid.29*3 

Peroxide of copper.43*5 

Water.25*2 

Insoluble matter. 2*0 


lOO-O 

'fhat this is the true composition of common verdigris, and 
that it is essentially composed of the crystals which I have 
already described, was furtlier proved by subjecting the verdigris 
manufactured by Mr. lladams, and in its compressed state, to a 
similar examination. This I found to consist of 


Acetic acid. 29*62 

Peroxide of copper.44*2.6 

Water. 25*61 

Insoluble matter. 0*62 


100:00 

The action of water upon both these specimens of verdigris is 
perlectly similar to that upon the blue crystals of acetate of 
copper; indeed, from the following comparative statement, it will 
appear, except in containing less w ater, occasioned by artificial 
drv.cng, that when deprived of insoluble matter, the three sub¬ 
stances resemble each other as perfectly as could be expected. 

Blue crystals. 

Acetic acid.‘28*30 . 

Peroxide of copper 43**25 . 

Water.28*45 . 

Impurity. 0*00 . 


French veriligris. 


Verdigris hy Tyrrell 
and Badanis. 


29*3 . 29*62 

43*5 . 44*25 

25*2 . 25*51 

2*0 . 0*62 


100*00 


100*0 


100*00 
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M. Chaptalin his <*Chimie appliqu^e aux Arts,” mentions the 
silky blue crystals ^s forming on the surface of the plates of 
copper in the preparation of French verdigris. As far, however, 
as my knowledge extends, no analysis of them has yet been 
given; this is the more remarkable, because the existence of 
these crystals may be considered as indicative of the perfection 
of the manufacture. 


Article II. 

Expcrwienls and Calculatiom for comparing the Force of a Fody 
in Motion with Dead Weight. By Col. Beaufoy, FRS. 

(To the Editor of the Annals of Fliilosophi/.) 

DEAR SIR, liusht'jf JJcafh, Ntanmore, Aug. 10, 182‘2. 

In the last century, a remarkable difference of opinion sub¬ 
sisted among philosophers respecting the inouieutuin of bodies. 
The English and French luatheinaticians maintained that the 
momentum was the weight multiplied into the sim}>le velocity. 
The .Dutch, German, and Italian philosophers, on the contrary, 
asserted that the momentum was the mass multiplied into the 
square of the velocity. This controversy appears to have been 
conducted with a great deal of asperity, and in some instances 
recourse was had to personal abuse. 

The e.x'periments to which tlio disputants appealed in support 
of their arguments not being satisfactory, has induced me to turn 
my attention to the subject, and endeavour to contrive an appa- 
r'^tns for making a series of e.vperiments less liable to objection, 
flow far this undertaking has h(;en attended with success, is 
submitted to the readers of the Annafs of Fltilosophi/ ; hut I 
think i have proved that a moving solid and a dead wa'ight are 
not im onimensurable witli each other. 

It is evident that when a stake is driven into the ground by a 
beetle, or a pile into the earth with an engine, the wood sinks 
lower and lower until the resistance it meets with equals the 
impetus of the impelling power; and then it becomes an accu¬ 
rate measure of the momentum of the descending ram. The 
only difficulty in this investigation consists in finding the re’sist- 
ance the pile meets with. To accomplish this purpose, 1 caused 
to be made a well-formed spiral spring, and inclosed it in a 
cylinder of brass. This represents the opposition of the ground 
to the entrance of the pile. 

Through the centre of the cylinder and the middle of flic 
inclosed helical spring, was inserte4 ^ circular brass rod ; this 
may be considered as representing the pile to be driven, and 
was sufficiently long to project beyond each extremity of the 
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cylinder. The lower extrfemity of the rod ran into a stnaHer 
cylinder, which was fixed to the larger one containing the soring; 
and this second cylinder had a slit or groove cut in the sice, on 
which was graduated a scale of inches, and parts of an inch. In 
this opening slid a vernier, which divided the scale into hun¬ 
dredths of an inch, but which was capable of being divided by 
the eye into smaller fractions. The upper oart of the rod (btit 
within the larger cylinder) had a shoulder w iich compressed the * 
spring when forced downwards ; at the same time the lower end 
pushed forward the vernier to mark the degree of compression 
the spring underwent by the application of an external force. 
As it was requisite, for reasons hereafter given, that the spring 
when compressed should be retained in that situation; a notched 
piece of brass was screwed to the side of the rod, each hollow 
being rather more than one-tenth of an inch asunder. Into these 
notches, or hollows, fell a click, which offered little resistance 
when the rod was forced downwards ; but eftectually prevented 
its return by the action of the spring upwards. The apparatus 
rested on three strait and firm, but obliquely placed brass legs, 
and the upper part of the rod terminated with a circular piece of 
brass, for the purpose of receiving the impulse of the falling 
weight. 

Another part of the machine consisted of a vertical piece of 
wood resting on a frame secured by screws to the floor; and on 
this upright by means of a mortice slid a projecting arm ; the 
whole representing a gibbet. From the horizontal arm by moans 
of a fine thread hung a sphere of lead, which may be considered 
as representing the rain of a pile engine ; and the thread being 
cut with a sharp pair of scissors, the ball fell, which striking the 
brass plate, compressed the spring; the rod at the same time 
pushing down the vernier, the exact contraction of the sjuing 
was found by examining the scale. To find the value or effort 
the spring exerted, when thus compressed, the click was lifted 
up, the rod permitted to ascend, and the vernier kept in contact 
w'ith the rod; then, as many pounds and parts of a pound were 
gradually placed on the top of the rod until the vernier descended 
and stood at the same division as it did when forced dowm by 
the impetus of the descending weight. This was considered the 
measure of the momentum. 

The accuracy of these experiments partly depending on truly 
placfug the rod under the falling weight, prior to each experi¬ 
ment, a conical plummet w^as hung from the ann of the gibbet, 
and the centre of the brass plate made to coincide w’ith its apex. 

For better adjusting the exact height of the impinging body, 
a circular hole was made in the projecting arm, into which was 
inserted a round peg, about which the opposite end of the thread 
that suspended the w'eight was twisted; and by turning the peg 
ill the socket, after thfe weight had nearly gained its proper posi¬ 
tion, it was accurately adjusted. 
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Loading' the circular plate, and by this means compressing the 
spring, being both tedious and troublesome, a table was formed^ 
containing the requisite weight to press the rod every half inch. 

In Table I, column 1 shows the compression of the spring in 
half inches. Column 2, the pounds, ounces, and drachma, that 
produced the effect. Column 3, the pounds, with the ouncea 
and drachms reduced to the decimals of a pound. Column 4, 
4he difference between the numbers in Column 3. The sum of 
these differences 1-708, divided by 9, gives the mean effort when 
compressed half an inch ; and this last quotient divided by 6, 
and afterwards further reduced by decimal division, are the num¬ 
bers placed in the remaining columns of the same Table. The 
weights employed in these experiments were globes of lead, the 
larger one weighing one pound, the smaller eight ounces ; the 
lesser sphere was dropped from the height of G, 12, and 18 
inches; but the larger one, for want of sufficient strength in the 
spring, was limited to the elevation of six inches. 

Column 1, of Table II, III, IV, and V, contains the number of 
times the ball struck the brass plate, it being requisite to continue 
the experiment till the effort of the spring counterbalanced the 
momentum of the falling weight. Column 2, the depression of 
the vernier after each blow ; and Column 3, the difference of the 
numbers in Column 2. The asterisk denotes the numbers 
included in taking the mean. 

From these experiments, a globe of lead weighing one pound 
avoirdupoise, and falling from the height of six inches, has an 
iiiij)etus of 15,143 lbs.; a leaden ball weighing half the former, 
or eight ounces, and falling through the respective altitudes of 
G, 12, and 18 inches, acquired a momentum ofG,600, 12,899, 
and 19,GOO pounds avoirdupoise. Half 15,143 is 7,572, which 
exceeds G,G00 by 972, or nearly one pound. Tliis difference 
may be partly attributed to error in the experiments, and partly 
to elasticity, which may have a greater proportionable effect on 
the smaller sphere than on the larger. The resistance of the air 
in these experiments is so trifling as to be unworthy of notice. 
It is demonstrable that if a body falls through any space, and 
moves afterwards witli the velocity gained in falling, it will 
describe twice that space in the time of its falling. Assuming, 
therefore, that a body in this latitude falls in the first second of 
time, a space of 193,144 inches, or 1G,095 feet, by a well-known 

theorem v ~ 2 g v: «• representing 1G'095, the space a body 
fails in the first second of time; s the height of G, 12, and IS 
inches. 

The uniform velocity acquired by a body falling through the 
spaces of G, 12, and 18 inches, will be 5,673G, 8,0238, and 
9,827 feet. On the supposition that the impetus is proportional 
to some power of the velocity repres^eiited by m, V and v being 
symbols of the velocity, I and i those of the impetus. V” ; v™ 

1 : t; and the exponent m comparing the 
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experiments made with the eight ounce weight with each other, 
three values of the exponent m will be obtained, viz, m = 

log, of 12*900 — log. of 6*600 , •094'^ _ — log. of 12*900 

log. of 80238 - log. of 5*6136 “ 6 ,m ~ of 9821 - log. of 8*0238 


2*0626 ./« 


log. of 19*599 — log. of 6-600 
log. of 9*821 — log. of 5*6186 


1*0817 : the mean of 


these three exponents is 1*9929; which is so near the square of 
the velocity, that the momentum may be considered as the square* 
of the velocity. 

From the experiments with the sphere of one pound moving 
with an uniform velocity of 5,6736 feet in a second, was given 
an impetus of 15,145 pounds; and they ])roved the momentum 
to increase as the square of the elasticity. Hence may be cal¬ 
culated the dead weight sulhcient to stop an 18 pound shot, 
moving with a velocity of 1000 feet in a second, 5*6736- : 
15*143 lbs. 1000- lbs. : 470439 : This number multiplied by 
18 gives the product 8467902, the impetus of the cannon ball; 
which is nearly 3780 tons; a force so enormously great as hardly 
to be credible. 

The I'ullowing experiments are suggested on a larger scale, 
and in a didbrent manner. 

Suppose several iron pipes screwed together in the shape of ati 
inverted syphon, the two legs parallel to each other, *and united 
by one bent into a semicircular form ; then into the shorter leg 
of the syphon insert a piston, with a projecting iron spindle cut 
into notches fur a pawl to slide so as to prevent its return back 
after being forced down. The syphon is then to liave as much 
water poured into the longer leg as will raise it sufHcieutly high 
to reach the bottom of the piston inserted in the other leg. 

Let a pile engine be afterwards brought over the piston, and 
the ram permitted to fall; this striking the iron spindle will, by 
pre.ssing down the piston, force up the water in the other leg ; 
the p*awl retaining the pi.ston. Ihe altitude r)!' the elevated 
column of water may be determined by tlie piston’s depression, 
and this (piautity being known, with the diameter ofthe syphon 
previously measured, the weight of the water, and consequently 
tile uioinentuiu ofthe falling body can be found by calculation. 

It is recorded that the weight of a large battering ram, includ¬ 
ing the head, beam, iron hoops, chains, &c. weighed 41112 lbs. ; 
and if it he presumed that the engine when employed in demo¬ 
lishing walls was impelled with a velocity of 12 feet per second, 
the momentum is equal to 277,93 tons; an impetus that equals 
an LS pound cannon shot, moving at the rate of 271,15 feet in a 
second ; consequently the force communicated to balls by gun¬ 
powder is far more ethcacious in destroying buildings than the 
most penderous weapons used before the invention of fire arms. 

I remain, dear l:>ir, ^.riily yours, Mark Be a troy. 
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TABtJB I, 

"—Table of the Weight* requisite to compress the Spring. 

1 

2 

3 

4 




Comp. 

Weight. 1 

Weight. Diftl ^ Comp. 

;Wght. Comp. Wght. 

Comp. Wght. 

Inches. 

lb. oz. dr.j 

lbs. 1 

bs. Inches.! lbs. Inches, lbs. 

Inches, lbs. 


4 2 0 

4-125 

— ' •» 

0-342 

-01 -034 

•001 -003 

1 

6 6 0 

6-375 2-2.50 1 -2 

0-683 

3)2 -068 

•002 -007 

U 

8 0 0: 

8-000 1-625 1 -3 

1-025 

•0.3 -102 

•003 , -OlO 


9 5 8| 

9-343 1-343 -4 

1-367 

•04 -137 

•004 ! 014 


10 15 0! 

10-937 1 

•594 , -5 

1-708 

•05 -171 

-005 -017 

S 

12 8 0. 

12-500 1 

563 I 


•06 -205 

•006 *020 


13 15 0| 

13-937 1-437 i 


•07 -239 

•007 -024 

4 

15 S 8 

15-50.3 1 

566 : 


•08 -272 

•008 -027 


17 6 0 

17-375 1-872 1 


-09 -307 

•009 -031 

5 

19 8 o' 

19-500 2-125 


•10 -342 

•UlU 1 -034 



Mean 1 

•708 






0-342 






0-034 






0-003 







T A li L K 

11. 




EKpcrinient 1. 

Experiment 2. 

1 


Wci^ 

bt 1 lb. 4’all (> inches. 

W'-glu, 1 lb. 

Full 6 

in. 


1 


, 3 


3 

1 


1 

0-7 <)1 

' I lift'. 

o-sio i 

Diff'. 



V! 

I • 130 

0-:{;i9 

1137 1 

0-3-27 



‘J 

1-.1.30 

0-.300 

1-428 i 

0-291 

I 


4 

1 -653 

0-22.3 

1-700 I 

0-272 



r> 

1-907 

0-254 

1-917 i 

0-217 



6 

2-142 

0-235 

2-200 1 

0-28.3 

■ 1 
\\ 


7 

‘2 269 

' 0-127 

2-.398 , 

0-1 98 



8 

2-.3T7 

0-1 OS 

2-532 

0-1.34 



9 

‘2 509 

0-132 

2-666 

0 1.3 4 

!i 


10 

2-6.38 

0-1 29 

2 8.-J8 

0-172 

■j From Table I. 

1 ! 

2-740 

0 102 

! 2-910 1 

0-072 


lbs. 

1'.. 

2-8.58 

0-1 18 

3-092 1 

0-1 82 

,! 3-5 

-13-937 

1;: 

2-964 

0-106 

3-298 

0-206 

' 0-3 

1-02.5 

14 

.3-1.30 

i 0-166 

3-473 1 

0 175 

005 = 0-171 

l.> 

.3-240 

OHO 

'J-5I6 i 

0 01.3 

0003 0 0!0 

JH 

.3-.390 

0-150 

3-746 j 

0-2.30 



17 

3-501 

0-111 

3-93 4 1 

0 188 

5Iomentum 15-143 

18 

3-617 

0-II6 

1 »3-8.s3 i 




19 

.S-632 

0-015 

3-812 i 




20 

3-748 

0-116 

3-809 ! 



•• 

2J 

3-764 

1 0-016 

3-854 : 

• 



‘22 

.3-871 

! 0-107 

-- ^1 


I > 


2.8 

.S-H78 

1 0-007 

1.5-358 i 




24 

•3-868 


J 


' ' 


25 

3 836 


S 839 




26 

3 87 1 

i 

1 


i 


27 

3-877 


! i 


i 



4)13-472 


i 


i 

i 

1 . 



3-868 


, 


ii 

,1 


Exp. 2 

3-839 


1 


ji 


Mean 

3-853 


i 


ji 

• 
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Table III? 


Experiment 3. |i Experiment 4. 


Weight 8 ounces. Fall 6 inches. ^Weight 8 ox. Fall 6 in.^j 


1 

2 

3 

I 2 

8 


1 

0-424 

Diff. 

0-.317 

DMF. 


2 

0-492 

0-068 

0-.502 

0-185 

1 

3 

0 585 

0-093 j 

0-638 

0-136 

i 

4 

0-710 

0-125 i 

0-7.30 

0-092 


5 

0-848 

0-138 1 

!• 0-817 

0-087 

From Table I. 

6 

0-941 

0-093 1 

0-843 

0-026 

In. lbs. 

7 

0-958 

0-017 1 

I 0-906 

0-063 

1 =-6 375 

8 

1-054 

0-096 1 

0-958 

0-05.3 

-06 205 

9 

1-066 

0-012 

1 -064 

0-106 

•005 = 020 

10 

11 

12 

1 053 

1 -058 
•1-068 

1 

1-063 

1 -060 
‘ * I -053 


Momentum 6*600 

13 

1-067 

i 

1 -054 



14 

1-071 

i 

■ 1 -087 


j 

15 

1-066 

j 

1-068 


1 

Exp. 4 

4) -272 

1-068 

1-065 


4)-262 

1-065 


i 

Mean 

1 -066 




i 




Table 

IV. 



Experiment 

5. 

i Experiment 6. 

i 

1 

Weights ounces. Fall 1 foot. 

jWght. 8 oz. 

Fiill 1 fnot 

'll 

1 

2 

3 

; 2 

3 

1 

1 

i 

1 

0-629 i 

Uiff. 

i 0-572 

DitF. 

1 

1 

. ‘2 

0-844 

0-215 

0-888 

0-316 


3 

1-118 1 

0-274 

1-1-27 

0-2.39 


4 

1 -343 

0-225 

1-370 

6-243 


5 

1 *494 1 

0-151 

1-616 

0-246 

• 

6 

1-711 

0 217 

1-720 

0-104 


7 

1-840 

0-129 

1 -837 

0-117 

From Table I- 

8 

1-970 , 

0-130 

1951 

0-114 

9 

2-079 

0-109 

2-052 

O-lOl 

In. lbs. 

10 

2-203 i 

0-124 

2-150 

0-098 

3 = 12-500 

II 

2.337 I 

0-1.34 

2-224 

0-074 

•1= .342 

12 

2-438 i 

0-101 

2-351 

0-127 

1 -01= 034 

13 

2-5.37 ! 

0-099 

2-446 

0-095 

•007 = 024 

14 

- 2-566 

0-029 

2-.573 

0-127 

- . 

1.5 

2-704 

0138 

2-717 

0-144 

Afomentum 12-900 

16 

2-816 

0-112 

i 2-800 

0-08.3 


17 

.3-068 

0-2.52 

2896 

0-096 

; 

18 

19 

«308.5 

3-085 

0-017 

3-062 

3-120 

0 166 
0-062 


20 

21 

3-063 

.3-078 


! .3-162 

1 *3 153 

0-042 


Exp. 5 

Mean 

4)12-311 

3-078 

3-156 

3-117 


3-1.53 

3-162 

3-156 

i 3-156 

-- 
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Table V. 


Experiment 7. ; Experiment 8. 


Weight 8 oz. Fall 18 inches. 

« 

Weight 8oz. 

Fall 18 in. 


1 

2 

3 

2 

3 


1 

0-769 

Diff. 

1 0-730 

Diff. 


o 

1061 

0-392 

! 1-079 

0-329 !' 

3 

1-445 

0-284 

I 1-388 

0309 ; 

4 

1-758 

0-313 

, 1*730 

0 342 

5 

1 -930 

0-172 

2*019 

0-289 

0 

2 239 

0-309 

i 2*284 

0-243 

7 

2-303 

0-064 

1 2-417 

0-133 1 


8 

2-589 

0-286 

i 2-528 

0-111 


0 

2-788 

0-199 

j 2740 

0-212 j 

10 

2-913 

0 125 

i 2-797 

0-037 ^ ^ 

11 

3-007 

0-094 

2*888 

0-091 

!• rom Table I. 

12 

3 427 

0-420 

3-187 

0-299 

In. lbs. 

13 

3*637 

0 210 

3-338 , 

0-151 1 

5 = 19500 

14 

3-788 

0-151 

.3-437 j 

0-099 

•02= *068 

15 

3-821 

0-033 

; .3-518 j 

0-081 1 

*009= *031 

16 

3-874 

0-053 

3 942 ' 

0-421 i 

17 

4-258 

0-384 

4-222 i 

0-280 

Momentum 19*599 

18 

4-406 

0-148 

4-456 ; 

0-234 1 

19 

4*138 

0-032 

4-590 i 

0-134 1 

20 

4*601 

0-166 

4-657 

0-067 i 

21 

4-829 

0-225 

4-832 

0-175 h 


4-829 

0-000 

4-834 ! 

0-002 

23 

4-854 

' 0-025 

4-782 i 


24 

"■5-000 

0-146 

4-775 ; 


25 

4-929 


4-872 i 

J 

2li 

4-932 

1 

4-858 1 


27 

5-200 

1 

1 

*4-9.53 1 




■ 

5-270 i 



4)2{)-08l 


4-954 ; 



*■ " '■ 

• 

4-980 



5-020 


1 


Exp. 7 

5-039 


5-039 


A1 can 

5-029 



, ; 


Article III. 


Astronomical Observation^, 1822. 

By Col. Beaufoy, FRS, 

Jiushei/ Heath, near Stanmore. 

Latitude 51° 37' '14*3" North. liongitttde West in time 1' 20«BS'^ 


June 30. Immersion of a small star by the moon* 171* 0' 23* I" Siderial Time. 

Aug. 2. Lunar eclipse.U ^2 .Mean Time at Bushejr, 
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Article IV. 

On Sounds excited in Hydrogen Gas. By John Leslie, Esq 

F’RSE. &c. &e * 

It is well known that the intensity of sound is diminished by 
the rarefaction of the medium in which it is produced. We 
might, therefore, expect the sound excited in hydrogen gas to 
be feebler than what is, in like circumstances, produced in atmo¬ 
spheric air. But the difference is actually much greater. 

A small piece of clock-work, by w'hich a bell is struck every 
half minute, being placed within the receiver of an air-pump, a 
successive rarefaction was produced; and after the air had been 
I'arefied 100 times, hydrogen gas was introduced. But the sound, 
so far from being augmented, was at least as feeble as in atmo¬ 
spheric air of that extreme rarity, and decidedly much feebler 
tlian when formed in air of its own density, or rarefied 10 times. 

The most remarkable fact is, that the admixture of hydrogen 
gas with atmospheric air has a predominant inlluence in blunting 
or stifling sound. If one half of the volume of atmospheric air 
be extracted, and hydrogen gas be admitted to fill tlie vacant 
space, the sound will now become scarcely audible. 

These facts, 1 tlnnk, depend partly upon the teiiiiity of hydro¬ 
gen gas, and partly upon the rapidity with which the pulsations 
of sound are conveyed through this very elastic medium. The 
celerity of the transmission of.sound tlirough common air is tiie 
same in every degree of rarefaction ; but in hydrogen gas, it is 
more than three times swifter. The bell, therefore, strikes a 
medium which is at once thin and fugacious ; fewer particles are 
struck, and these sooner escape from the action of the stroke. 
To produce undulations similar to what are excited in atmo¬ 
spheric air, or to cause equal reciprocations in the tide of sound, 
it w'ould require the impulse to be as the square of the celerity, 
or 10 times greater than on common air. If this view of the 
matter be just, 1 should expect the intensity of the sound to be 
diminished 100 times, or in the compound ratio of its tenuity 
and of the square of the velocity with which it conveys the vibra¬ 
tory impressions. 

When bydrogen gas is mixed with common air, it probably 
does not intimately combine, but dissipates the pulsatory impres¬ 
sions before the sound is vigorously formed. 

It would be desirable to prosecute such observations with 
difterent gas, and at various degrees of rarefaction. But I have 
not yet found time, and merely throw out these hints for subse¬ 
quent examination and research. John Leslie. 

• Fronj the Transactions of the Canjbridgc Philosophical Society, 
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Article V. 

Account of an Assemblage of Fossil Teeth and Bones, of Elephant, 
Rhinoceros, Hippopotamus, Bear, Tiger, and Ily&na, and 16 
other Animals ; discovered in a Cave at Kirkdale, Yorkshire, 
in the Year 1821 : with a Comparative View of Jive similar 
Caverns in various Farts oj' England, and others on the Conti¬ 
nent. By the Rev. William Buckland, FRS. FLS. Vice-Pre¬ 
sident of the Geological Society of London, and Professor of 
Mineralogy and Geology in the University of Oxford, 8cc. 


(^Concludedfrom p. 145.) 

In many of the most highly preserved bones and teeth, there 
is a curious circumstance which, before I visited Kirkdale, had 
convinced me of the existence of the den, viz. a partial polish and 
wearing away to a considerable depth of one side only; many 
.straight fragments of the larger bones have one entire side, or 
the fractured edges of one side rubbed down and worn completely 
smooth, while the opposite side and ends of the same bone are 
.sharp and untouched ; in the same manner as the upper portions 
of pitching stones in the street become rounded and polished, 
whilf; their lower parts retain the exact form and angles which 
they possessed when Hrst laid down. This can only be explained 
by referring the partial destruction of the solid bone to friction 
from the continual treading of the hymnas, and rubbing of their 
skin on the side that lay uppermost in the bottom of the den. 
In many of the smaller and curved bones also, particularly in 
those ol’ the lower jaw, the convex surface only is uniformly that 
whicl* has been worn down and polished, while the ends and 
concave surface have suffered no kind of change or destruction ; 
and this also admits of a similar explanation; for the curvature 
of 1 he bone would allow it to rest steady under constant treading 
on!y in this position; as long as the concave surface was upper¬ 
most, pressure on either extremity would cause it to tilt over and 
throw the convex side upwards ; and this done, the next pres¬ 
sure would cause its two extremities to sink into any soft sub¬ 
stance that lay beneath, and give it a steady and fixed position. 
Such seems to have been the process by which the curved frag¬ 
ments I allude to have not only received a partial polish on the 
convex side only, but have been submitted to so much friction, 
that in several instances more than one-fourth of the entire 
thickness of the bone, and a propdrtionate quantity of the outer 
side of the fangs and body of the teeth have been entirely worn 
away. I can imagine no other means than the repeated touch 
of the living hyienas’ feet and skin, by which this partial wearing 
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away and polish can have been produced ; * for the process of 
rolling by water would have made pebbles of thdm, or at least 
would have broken off the edges of the teeth and delicate points 
of the fractured extremities of the bone, which still remain 
untouched and sharp. 

I have already stated that the greatest number of teeth (those 
of the hyaena excepted) belong to the ruminating animals ; from 
which it is to be inferred that they formed the ordinary prey of 
the hyaenas. I have also to add that very few of the teeth of 
these animals bear marks of age ; they seem to have perished by 
a violent death in the vigour of life. With respect to the horns 
of deer that appear to have fallen off by necrosis, it is probable 
that the hyaenas found them thus shed, and dragged them home 
for the purpose of gnawing them in their den ; and to animals so 
fond of bones, the spongy interior of horns of this kind would 
not be unacceptable. 1 found a fragment of stags’ horn in so 
small a recess of the cave, that it never could have been intro¬ 
duced, unless singly, and after separation from the head; and 
near it was the molar tooth of an elephant. 1 have seen no 
remains of horns of oxen, and perhayjs there are none, for the 
bony portion of their interior being of a porous spongy nature, 
would probably have been eaten by the hycenas, while the outer 
case, being of a similar composition to hair and hoofs, would not 
long have escaped total decomposition. For the same reason 
the horn of the rhinoceros, being merely a mass of compacted 
hair-Uke fibres, has never been found fossil in gravel beds with 
the bones of that animal, nor does it occur in the cave at Kirk- 
dale. I have been told that sheeps’ horns laid on land for manure 
will be consumed in ten or a dozen years ; the calcareous matter 
of bone being nearly allied to limestone, is the only portion of 
animal bodies that occurs in a fossil state, unless when preserved, 
like the Siberian elephant, of the same extinct species with that 
of Kirkdale, by being frozen in icc, or buried in peat. 

The extreme abundance of the teeth of water rats has also 
been alluded to ; and though the idea of hyosnas eating rats may 
appear ridiculous, it is consistent with the omnivorous appetite 
of modern hytenas ; nor is the disproportion in size of the animal 
to that of its prey, greater than that of wolves and foxes, which 
are supposed by Capt. Parry to feed chiefly on mice during the 
long winters of Melville Island. Our largest dogs eat rats and 
mice; jackalis occasionally prey on mice, and dogs and foxes 
will eat frogs. It is probable, therefore, that neither the size nor 

* I have been informed by an officer in India that passing by a tiger’s den in the 
absence of the tiger, be examined the interior, and found in the middle of it a large 
portion of stone on which the tiger reposed, to be worn smooth and polished by the fric¬ 
tion of his body. The same thing may be seen on marble steps and altars, and even 
metallic statues in places of worship that are favovirite objects of pilgrim^e : they are 
often deeply worn and polished by the knees, and even lips of pilgrims, to a degree that 
without experience of the fact we could scarcely have anticipated. 
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ac uatic habit of tjie water rat would secure it from the hvceuas 
Taey might occasionally also have eaten mice, weasels, rabbits! 
foxes, wolves, and birds ; and m masticating the bodies of these 
small animals with their coarse conical teeth, many bones and 
fragments of bone would be pressed outwards through their lins 
and fall neglected to the ground. ^ 

The occurrence of birds’ bones may be explained by the pro¬ 
bability of the hyaenas finding them dead, and taking them Imme 
as usual, to eat in their den : and the fact, that four of the only 
five bones of birds I have seen from Kirkdale are those of the 
ulna, may have arisen from the position of the quill feathers on 
it, and the small quantity of fleshy matter that exists on the 
outer extremity of the wing of birds; the former affordino- an 
obstacle, and the latter no temptation to the hymnas to devour 
them. Two of the five bones here mentioned, in size and form 
and the position of the points at the base of the quills, exactly 
resemble the ulna of a raven ; a third ajiproaches as closely to 
the Spanish runt, which is one of the largest of the picreon tribe • 
a fourth bone is the right ulna of a lark; and a fifth, tlie coracoid 
process of the riglit scapula of a small species of duck resem¬ 
bling the Anas sponsor, or summer duck.* 

With respect to the bear and tiger, the remains of which are 
extremely rare, and of which the teeth that have been found 
indicate a magnitude equal to the great IJrsus spelmus of the 
caves of Germany, and of the largest Bengal tiger, it is more 
probable that the hymnas found their dead carcases and drao-o«ed 
them to the den, than that they were ever joint tenants of the 
same cavern. It is, however, obvious that they were all at the 
same time inhabitants of antediluvian Yorkshire. 

Ill the case of such minute and burrowing animals as the 
mouse and weasel, and, perhaps, the rabbit and fox, it is possi¬ 
ble that some of them may have crept into the cave by undisco¬ 
vered crevices, and there died since the stoppage of its mouth ; 
and in such case their bones would have been found lying on the 
surface of the mud before it was <listurbed by digging: as no 
observations were made in season as to this point^ it must 
lemain unsettled, till the opening of another cave may give 
opportunity for more accurate investigation. This uncertainty, 
however, applies not to any of the extinct species, or to the 
larger animals, whose habit it is not to burrow in • the ground, 
nor even to those of the smaller ones, e. g. the water rat, frag¬ 
ments of whose bones and teeth are found imbedded in the 
antediluvian stalagmite, and cemented by it both to the exterior 
and internal cavities ol bones belonging* to the hynenas and other 
extinct species, which, beyond all doubt, were lodged in the den 

• For my knowledge of these and many other bones I have from Kirkdale, I am 
indebted to a careful examination and comparison of them made by iUr. Brooks, in his 
most valuable collection of ostcological preparations. 31r. Clift also Fias kindly assisted 
me at the Koyal College of Surgeons in funTicrance of tlie same obja:t. 
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before the period of the introduction of the rni^d. Should it turn 
out that since this period the cave has been accessible to foxes 
and weasels, it is possible that some of the birds also may have 
been introduced by them. The evidence of this, however, rests 
on a fact not yet carefully ascertained, viz. whether the bones in 
c uestion were buried, like those of the extinct animals, beneath 
tjie mud, or lay on its surface; the state of one of the ravens' 
bon^s, containing stalagmite in its central cavity, seems to indi¬ 
cate high antiquity; and the quarryman, who was the first to 
enter the cave, assured me, that he has never seen a single bone 
of any kind on the surface, nor without digging into the sub¬ 
stance of the mud. 

As ruminating animals form the ordinary food of beasts of 
prey, it is not surprising that their remains should occur in such 
abundance in the cave; but it is not so obvious by what means 
the bones and teeth of the elephant, rhinoceros, and hippopota¬ 
mus, were conveyed thither. On the one hand, the cave is in 
general of dimensions so contracted (often not exceeding three 
feet in diameter), that it is impossible that living animals of these 
species could have found an entrance, or the entire carcases of 
dead ones been floated into it; moreover, had the bones been 
washed in, they would probably have been mixed with pebbles 
and rounded equably by friction, which they are not: on the 
other hand, it is foreign to the habits of the hytena to prey on 
the larger pachydermata, their young perhaps excepted. No 
otlier solution of the difficulty presents Itself to me, than that the 
remains in question are those of individuals that died a natural 
death; for though an hyaena would neither have had strength to 
kill a living elephant or rhinoceros, or to drag home the entire 
carcase of a dead one, yet he could carry away, piecemeal, or 
acting conjointly with others, fragments of the most bulky 
animals that died in the course of nature, and thus introduce 
them to the inmost recesses of his den. 

Should it be asked why, amidst the remains of so many hun¬ 
dred animals, not a single skeleton of any kind has been found 
entire, we see an obvious answer in the power and known habit 
of hysenas to devour the bones of their prey; and the gnawed 
fragments on the one hand, and album grajcum on the other, 
afford double evidence of their having largely gratified this 
natural propensity : the exception of the teeth and numerous 
.small bones of the lower joints and extremities that remain 
unbroken, as having been too hard and solid to afiord induce¬ 
ment for mastication, is entirely consistent with this solution. 
And should it be further asked, why we do not find at least the 
entire skeleton of the one or more hytenas that died last, and 
left no survivors to devour them; we find a sufficient reply to 
this question, in the circumstance of the probable destruction of 
the last individuals by the diluvian waters : on the rise of these 
had there been any hysenas in the den, they would have rushed 
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out, and fled for safety to the hills ; and if absent, they could by 
no possibility have^ returned to it from the higher levels: that 
they did so perish on the Continent is obvious, from the disco¬ 
very of their bones in the diluvial gravel of Germany, as well as 
ill the caves. The same circumstance will also explain the reason 
why there are no bones found on the outside of the Kirkdale 
cave, as described by Busbequius on the outside of the hvaenas’ 

' dens ill Anatolia; for every thing that lay without on the ante¬ 
diluvian surface, must have been swept far away, and scattered 
by the violence of the diluvian waters ; and there is no reason for 
believing that hyvenas, or any other animals whatever, have 
occupied the den at any period subsequent to that catastrophe. 

Although the evidence to prove the cave to have been inha¬ 
bited as a den by successive generations of hytenas, appears thus 
direct, it may be as well to consider w'hat other hypotheses may 
be suggested, to explain the collection of bones assembled in it. 

1. It may be said, that the various animals had entered the 
cave spontaneously to die, or had fled into it as a refuge from 
some general convulsion : but the diameter of the cave, as has 
been mentioned before, compared with the bulk of the elephant 
and rhinoceros, renders this solution impossible as to the larger 
animals ; and with respect to the smaller, we can imagine no 
< iicumstanccs that w'ould collect together, spontaneously, ani¬ 
mals ol' such dissimilar habits as hya;nas, tigers, bears, wolves, 
Ibxes, horses, oxen, deer, rabbits, water-rats, mice, w'easels, and 
birds. 

2. It may be suggested that they were drifictl in by the waters 
of a flood: if so, either the carcases floated in entire j or the: 
bones alone were drifted in after separation I'rom the flesh ; in 
the first oi" these cases, the larger carcases, as we have already 
sfatetl, could not have entered at all; and of the smaller onej;, 
tlie cave could not have contained a sufticieut number to supply 
l-20th part of the teeth and hones; moreover, the bones would 
not have been broken to pieces, nor in diflerent stages of decay. 
And had they been washed in by a succession oi floods, we 
f J udd have had a succession of beds of sediment and stalactite, 
and the cave wamld have been tilled up by the second or third 
lepetition of sucli an operation as that which introduced tiie 
single stratum of mud, whicii alone occurs in it. On the other 
hypothesis, that they were ilrifted in after separation from the 
flesh, they would have been mixed with gravel, and at deast 
slightly rolled on their passage ; and it wbuld still remain to be 
shown by what means they were split and broken to pieces, and 
the disproportion created which exists between the numbers of 
the teeth and bones. They could not,have fallen in through the 
lissures; for these are closed upw’ards in the substance of tbe 
rock, and do not reach to the surface. 

The third, and only remaining hypothesis that occurs to mo is, 
that they were dragged in for food by the hyienas, who caught 

New Seriesj vol. iv. n 
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their prey in the immediate vicinity of their den; and as they 
could not have dragged it home from any yery great distances, 
it follows that the animals they fed on all lived and died not far 
from the spot where their remains are found. 

The accumulation of these bones then appears to have been^ 
long process going on during a succession of years, while all the 
animals in question were natives of this country. The general 
dispersion of similar bones through the diluvian gravel of high' 
latitudes, over great part of the northern hemisphere, show's that 
the period in which they inhabited these regions, was that 
immediately preceding the formation of this gravel, and that they 
perished by the same waters which produced it. M. Cuvier has 
moreover ascertained, that the fossil elephant, rhinoceros, hippo¬ 
potamus, and hymna, belong to species now' unknown ; and as 
there is no evidence that they have at any time, subsequent to 
the formation of the diluvium, existed in these regions, w'e may 
conclude that the period, at which the bones of these extinct 
species were introduced into the cave at Kirkdale, w'as antedilu¬ 
vian. Had these species ever re-established themselves in the 
northern portions of the world since the deluge, it is probable 
their remains w'ould have been found, like those of the ox, horse, 
deer, hog, 6cc. preserved in the post-diluvian accumulations of 
gravel, sand, silt, mud, and peat, which are referable to causes 
still in operation, and which, by careful examination of their 
relations to the adjacent country, can be readily distinguished 
from those which are of diluvian origin. 

The teeth and fragments of bones above described seem to 
have Iain a long time scattered irregularly over the bottom of 
the den, and to have been continually accumulating until the 
introduction of the sediment in which they are now imbedded, 
and to the protection of which they owe that high state of pre¬ 
servation they oossess. Those that lay long uncovered at the 
bottom of the cen, have undergone a decay proportionate to the 
time of their exposure ; others that have laid only a short time 
before the introduction of the diluvian mud, have been preserved 
by it almost from even incipient decomposition. 

Thus the phenomena of this cave seem referable to a period in 
which the world was inhabited by land animals, bearing a general 
resemblance to those now existing, before the last inundation of 
the earth; but so completely has the violence of that tremendous 
convulsion destroyed and remodelled the form of its antediluvian 
surface, that it is only in caverns that have been protected from 
its ravages, that we may hope to find undisturbed evidence of 
eventts in the period immediately preceding it. The bones 
sdready described, and the stalagmite formed before the introduc¬ 
tion of the diluvial mud, are what I consider to be the products 
of the period in question., It was indeed probable, before the 
discovery pf this cave, from the abundance in w hich the remains 
of similar species occur in superficial gravel beds which cannot 
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be referred t.o any other than a diluvial origin, that such animals 
were the antediluvian inhabitants of this country ; but the proof 
was imperfect, as*it has been said they might have been drifted 
or floated hither by the waters, from warmer latitudes ; but the 
facts developed in this charnel house of the antediluvian forests 
** of Yorkshire show that there was a long succession of years in 
wliich tliese animals had been the prey of the hyeenas, which 
like tliemselves at that time, must have inliabited these regions 
of the earth ; and it is in the diluvial wreck occurring in such 
latitudes that similar bones have been found buried in the state 
of grave bones over great part of northern Europe, as well as 
North America and Siberia. The catastrophe producing this 
gravel appears to have been the last event that has operated 
generally to modify the surface of tlie earth, and the few local 
and partial changes that have succeeded it, such as the forma¬ 
tion of deltas, terraces, tula, torrent-gravel, and peat-bogs, all 
conspire to show, that the period of their commencement was 
subsequent to that at which the diluvium was formed.* 

It is in the highest degree curious to observe, that four of the 
genera of animals whose bones are thus widely diffused over the 
temperate, and even polar regions of the northern hemisphere, 
should at present exist only in tropical climates, and chiefly south 
of the equator 5 and that the only country in which the elephant, 
rhinoceros, hijipopotamus, and hyaina, are now associated, is 
Southern Africa. In the immediate neighbourhood of the Cape 

* It was stated in describing the locality of the cave at Kirkdalc, and on comparing it 
with the fact of its containing the remains of large and small aquatic animals, that there 
was probably a lake in this part of the country at the period when they inhabited it; and 
this hypothesis is rendered probable by the form and disj)osition of the hills that still 
encircle the Vale of Pickering. 

Inclosed on the south, the west, north-west, and north, by the lofty ranges of the 
Wolds, the Howardian hills, the Ilainbleton hills, and Eastern Moorlands, tlie waters 
of this vale must either run eastward to Filey Bay, or inland towards York ; and such is 
the superior elevation of the strata along the coast, that the sources of the Derwent, ris¬ 
ing almost close to the sea, near Scarborough and Filey, are forced to run west and south¬ 
ward .'»() miles inland away from the sea, &1 falling into the Ouse, they iinally reach it 
by turning s^ain eastward through the Humber. The only outlet by which this drain- 
•ge is accomplisheil, is the gorge at New Malton; and though it is not possible to 
ascertain what was tlic precise extent of this antediluvian lake, or how much of the low 
sliatricts, now constituting the \’'ale of Pickering, may have been excavated by the same 
diluvian waters that produced the gorge; it is obvious that without tlie existence of this 
gorge, much of the district within it would be laid under water; and it is equally 
obvious that the gorge is referable to the agency of diluvian denudation, the ravages of 
which have not, perhaps, left a single portion of the antediluvian surface of the whole 
eartli, whicli is not torn and re-niodellcd, so as to have lost all traces of the exast features 
it bore antecedently to the operations of the deluge. 

It.is probable, that inland lakes were much more numerous than they are at present, 
before the excavation of the many gorges by which our modern rivers make their escape ; 
and this is consistent with tlie frequent occurrence of the remains of the hippo]^tanms in 
the diluvian gravel of England, and of various parts of Europe. 11 is not unlikely that, 
in this antediluvian period, England was connected with the Continent, and that the 
excavation of the shallow channel of the Straits of Dover, and of a considerable portion 
of that part of the German ocean which lies between the east coast of England and the 
mouths of the Elbe and Rhine, may have been the effect of diluvial denu^tion. The 
average depth of all tliis tract of water is said to be less than 30 fathocos. 
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they all live and die together, as they formerly did in Britain ; 
while the hippopotamus is now confined ex<;lusively to Africa^ 
and the elephant, rhinoceros, and hysena, are also diffused 
widely over the continent of Asia. 

Such are the principal facts I observed in the interior of the ^ 
cave at Kirkdale, and such the leading conclusions that seem to 
arise from them; and I cannot sufficiently lament that I was not 
present at its first opening, to witness the exact state in which it 
appeared, before any part of the surface of the mud had been 
disturbed. 

From the description given of the state of the bones, and of 
the mud and stalactite that accompany them, w'e may extract 
the following detailed history of the operations tliathave succes- 
•sively been going on within the cave. 

1. There appears to have been a period (and if we may form 
an estimate i’rom the small quantity of stalagmite now found on 
the actual floor of the cave, a very short one), during which this 
aperture in the rock existed, but was not tenanted by the hyaenas. 
The removal of the mud which now entirely covers the floor, 
would be necessai*y to ascertain the exact quantity of stalagmite 
referable to this period ; but it cannot be very great, and can 
only be expected to exist where there is much stalactite also 
upon the roof and sides. 

The second period was that during which the cave was inha¬ 
bited by the hyienas, and the stalactite and stalagmite were still 
forming. The constant passage of the hyaenas in so low a cave, 
would much interrupt this lonnation ; as they would strike oft’ 
the former from the roof and sides by their constant ingress and 
egress ; and accordingly in some specimens of the breccia, we 
find mixed with the bones, I’ragmeiits of stalactite, that seem to 
have been thus knocked off from the roof and sides of the cave, 
while it was inhabited by hyamas before the. introduction of the 
mud ; I have one, example of a hollow stalactitic tube that lay in 
an liorizontal position in the midst of, and })araflel to, some long 
splinters of bone and the unbroken ulna of a rat; all these are 
united by stalagmite ; and it is impossible that this stalactitic 
pipe could have been formed in any other than a vertical position, 
banging from the roof or sides. In other specimens of the 
breccia, I have split fragments of the teeth of deer and hyaena ; 
and in almost every portion 1 liave seen, either of this breccia or 
of the'antediluvian stalagmite, there are teeth of the water-rat. 
Mr. Gibson possesses a mass exceeding a foot in diameter, com¬ 
posed of fragments of many large bones, mixed with some teeth 
of rhinoceros and several of the larger animals, and also of rats, 
all adhering firmly together in a matrix of stalagmite. It did not 
occur to me, while ou the spot, to examine whether the bottom 
of the cave is any where pgUshed (like the tiger’s den before 
alluded to), in those parts which must have been the constant 
.gangway of the hyaenas j but the universal cover of mud by 
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which it is buried, renders it necessary that this should be 
removed, in order to the observation I suggest. During the 
formation of this stalactitic matter, no mud apjjeavs to have been 
^introduced ; and had there been any in the cave at the time 
while the osseous breccia was forming, it ivould either have 
excluded all access of the stalagmite to the bones, or have been 
mixed and entangled with it in very large proportions, forming a 
.spongy mass, such as it does at the root of the stalagmites that 
lie on its surface. 

The third period is that at which the mud was introduced and 
the animals extirpated, viz. the period of the deluge. I have 
already stated that the animal remains are found principally in the 
lower regions of this sediment of mnd, which appears to have 
been introduced in a tlnid state, so as to envelope the bony frag¬ 
ments then lying on the bottom of the cave: and the power of 
water to introduce such sediments is shown by the state of 
Wokey Hole, and similar e/averns in the Mendip Hills, and 
Derbyshire, which are subject to be filled with water occa.sion- 
ally by heavy land Hoods. The effect of these floods being to 
leave on the floor a sediment of mud precisely similar to that 
which covers the bones and osseous breccia in the cave ofKirk- 
dalc. 1 have also mentioned that them' is no alternation of this 
.'.livid with beds of bone or of stalagmite, such us would have 
occurred had it been produced by land Hoods often repeated ; 
once, and once only it appears to have been introduced ; and 
v;e may probably (-onsider its vehicle to liavo b(.‘en the turbid 
waters of the same inundation that produced the diluvial gravel; 
these would enter and HU the cave, and there becoming <piies- 
ceut, \V(ui!(l deposit the mud suspended in them (as we see daily 
ilt and warp ile})Osited in quiet spots liy waters of muddy rivers) 
along tl'.e whole bottom of the den, whore it has remained undis¬ 
turbed ever since. We cannot refer this mud to aland flood, or 
a succession of land floods, partly for the reason.s before slated, 
and partly from the general dryness of the cave ; had it been 
li<i.ble to be filled with muddy water, it would have been so at 
the time I visited it in December, 1S‘21, at the end of one of the 
most rainy seasons ever remembered; but even then there were 
not the slightest symptoms of any such occurrence, and a few 
scanty droppings from the roof were the only traces of \vater 
within the area of the cavern. 

Tlie fourth period is that during which the stalagmite w’as 
deposited which invests the upper surface of the mud. The 
quantity of this stalagmite apipears to be much greater than that 
formed in the two periods during, and'before which, the cave was 
tenanted by hyeenas. In the whole of this fourth period, no 
creature appears to have entered the cave, with the exception 
possibly of mice, weasels, rabbits, and foxes, until it was opened 
last .summer, and no other process of any kind appears to have 



182 Mev. Mr. Auckland's Account of Fossil Teeth and [Sept. 

been going on in it except the formation of -stalactitic infiltra¬ 
tions ; the stratum of diluvial sediment marks the point of time 
at which the latter state of tilings began and the former ceased. 
As there is no mud at all on the top or sides of the cave, we have 
no mark to distinguish the relative quantities of stalactite formed 
on these parts during tlie periods vvc have been speaking of; 
should it, liowever, contain in any part a fragment of bone or 
tooth of any of the extinct animals, it will follow that this part 
was antediluvial. A further argument may be drawn from the 
limited quantity of j)ost-diluviau stalactite, as well as frnm the 
undecayed condition of the bones, to show tliat the time elapsed 
since the introduction of the diluvian mud, has not been one of 
excessive length. 

The arguments arising from the deUiil of Ihcts rve havt; been 
describing, arc applicable to the illustration of analogous pheno¬ 
mena, where the evidence of their liistory is less complete. 
In our ow'n country there are five other instances of bones simi¬ 
larly depositeil in caverns, the origin of some of whicli, though 
not before satisfactorily made out, becomes evident as a corol¬ 
lary from the proofs afforded by the cave at Kirkdale : these are 
in Glamors-aushire, Somersetshire, Derbyshire, and Devon- 
shire. 

1. The first is in the parish ol'Nicholaston, on the coast of 
Glamorganshire, at a spot called Crawley Rocks, in Oxwich 
Bay, about 12 miles SW. of Swansea ; it was discovered in the 
year 1792, in a quarry of limestone, on the property of f. M. 
Talbot, Esq. of Penrice C'astlo, and no account of it has, I 
believe, been ever published ; some of the bones, liowever, are 
preserved in the collection of Miss Talbot; at Penrice ; tlu^y are 
as follows: 

Elephant.—Three portions of large molar teeth. 

Rhinoceros.— Right and left ossa humeri. 

* . ■ 

One atlas bone. 

Two molar teeth of upper jaw. 

Ox.—First phalangal bone of left fore l oot. 

Stag.— Lower extremity of the horn. 

Three molar teeth. 

One first phalangal bone, right leg. 

Hyaena.—Two canine teeth, much worn, 

Tliese bones were found in a cavity of mountain limestone;, 
which was accidentally intersected, like the cave at Kirkdale, in 
working a quarry : they have a slight ochreous incrustation, and 
a little earthy matter adhering to them; but are not in the least 
degree rolled ; and the condyles of the two humeri of the rhino¬ 
ceros, belonging to different individuals, have in each case been 
entirely broken off, as if by gnawing. The two canine teeth of 
hyaena (worn down to the stumps), that were found in the same 
cave with them, afford ground for probable conjecture as to the 
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means by which those bones were thus broken, as well as intro¬ 
duced into this cave in Glamorganshire.* 

2. The next case I shall mention is that of teeth and bones of 
elephants and other animals discovered in tlie Mendip Ildls in 
cavities of mountain limestone, which w'ere lined, and nearly 
filled with ochreons clay. Tiiese are preserved in the collection 
•of the llev. Mr. (aite.ott, in tlic City Library at Rristol. The 
following account of them is extracted by my friend the Kev. 
W. D. Conybeare, from Mr. CatcotCs MS. notes : he has added 
also a few explanatory observations. 

“ The ochre oits were worked about the middle of the last 
century, near tie summit of the Mendip Hills on the S, of 
the village of Hutton, near Hanwell, at an I'levation of from 300 
to 400 feet above the level of ihe sea: thev^ are now abandoned. 


“ 'file ochre was pursued through fissures in the mountain 
limestone, occasionallv evijanding into larger cavernous (diam- 
hers, tinar range being in a steep descent, and almost perpendi¬ 
cular. Thus, in ojieuing the jiiis, tlie workmen, after removing 
is indies of vegetalile mould, and four i’ecit of rubhlv ochri', came 
to a fissure in the huu'stone rock, about 18 inches liroad, and 


four feet long. Idiis was filled with good ochre, but as yet no 
bones were discovered ; it continued to the dejith of eight yards, 
and tlnm opened info a cavern about 20 feet square, ami four 
high; the floor of this cave consisted f)( g'ood ochre strewed on 
the surface of which Wfu e multitudes of while hones, which were 


fbmul dispersed through tlie Interior of the oc-.hreous mass* 
In the centre ol’lhis chamber, a large slalaclile depended from 
the roof; and beneath, a similar mass rose from the floor, almost 


touching it: in one of the side walls was an opening about three 
f‘'et scpiare, whii-li couducOul through a passage 18 y;n<ls in 
length, to a second cavern 10 yards in length, and five in breadth, 
both the passage and cavern being Idled with ochre and hones ; 
another passage, about six feet square, brancliod ofi’ laterally 
from this chamber about four yards bt low its entrance; this 
corfinued nearly on the same level for 18 yards; it was Idled 
with rubldy ochre, fragments of linuistone rounded by attrition, 
and lead ore confusedly mixed together; many large bones 
occurring in the mass; among which four magiuficeut teeth of 
an elephant (the w'hole number belonging to a single skull) w'ere 
found ; another shaft was sunk frtmitho surface perpendicularly 
into this branch, and appears to have followed the course of a 
fissure, since it is sai<l that all the wuiy nothing appeared but 
rubble, large stones, ochre, and bones : in the second chamber, 
immediately beyond the entrance of tjie branch just described. 


* On comparing one of tlicfic humeri of tlic rhinoceros with a similar bone from the 
cave at Kirkdalc, I found in each case both extrentities of the bone broken or gnawed off 
exactly to the same point, i. e. just so far as was sufficient to extract the marrow' and take 
off the most spongy portions of the extremities, while the parts remaining were only the 
hardest and most compact cylindrical portions of tlie centre of the bones in question. 
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there appeared a large deep opening, tending perpendicularly 
downwards, filled with the same congeries of rubble, ochre, 
bones, &c.; this was cleared to the depth of five yards ; this 
point, being the deepest part of the workings, was estimated at 
about 36 yards beneath the surface of the hill; a few yards to 
the west 'of this another similar hole occurred, in which was 
found a large head, which we shall have occasion presently to 
notice.” 

The bones from this cavern, preserved in Mr. Catcott’s cabinet 
in the Bristol library, are the teeth and fragments of some bones 
of the elephant; and similar remains of horses, oxen, and two 
species of stag, besides the skeleton, nearly comj)lete, of a fox. 
There are also molar teeth of tlie hog, and a large tusk of the 
upper jaw. This tusk probably belonged to the head mentioned 
in his MS. as having been found in the pit above described, and 
of which the following particulars are specitied :—“ Tlie head 
was stated by the workmen to have been about three or four feet 
long, 14 inches broad at the top, or head part, and three inches 
at the snout. It had all the teeth perfect, and four tusks, the 
larger tusks about four inches long out of tlie head, and the 
lesser about three inches.”*' The tusk now preserved is about 
three inches long, its enamel is fine, it is longitudinally striated, 
and on one side of the apex trunc-ated and worn fiat by use. 

On the summit of Sandford liilI,on the east of Hutton, bones 
of the (dephant wer(‘ also, according to Mr. Oatcott’s MSS. dis¬ 
covered four fathoms deep among loose rubble. Some farther 
detail of the bones found in the cave at Hutton are given as a 
note in Mr. Catcott’s Treatise on the Deluge (page 361, first 
edition), in which lie specifies six molar teeth of the elephant, 
one of them lying in the jaw, part of a tusk, part of a head, foxir 
thigh bones, three ribs, with a multitude of lesser bones, belong¬ 
ing probably to the same animal. Besides these (he adds), we 
picked up part of a large deer’s horn very flat,- and the slougli of 
a horn (or the spongy porous substance that occupies the inside 
of the horns of oxen), of an extraordinary size, together with a 
great variety of teeth and small bones belonging to different 
species of land animals. The bones and teeth were extremely 
well preserved, all retaining their native whiteness, and, as they 
projected from the sides and top of the cavity, exhibited an 
appearance not unlike the inside of a charnel-house.” 

It appears to me most probable from the description given of 
these bones and horns, that they were not all dragged in by 
beasts of prey, but some of them, at least, drifted in by water, 
and the presence of pebbles seems to add credibility to this 
conjecture. 

3. Another case of fossil fragments of bone has been disco- 

• The head here dcscribetl is evidently that of a hog ; the account of its length being 
exaggerated by the workmen, from whose report alone Mr. Catcott gives the measures 
of it. The head itself was lost or destroyed before he had seen it. 
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vered by Mr. Miller, ot Bristol, in a cavity of mountain lime¬ 
stone, near Clifton, by the turnpike gate on Derdhara Down: 
these are not rolled, but have evidently been fractured by vio¬ 
lence: they are partially iticrusted with stalactitic matter, and 
the broken surfaces have also an external coating of thin ochreous 
stalactite, showing the fracture to have been ancient; one spe¬ 
cimen, the property ot IVlr. Miller, displays the curious circum¬ 
stance of a fossil joint of the horse; it is the tarsus joint, in 
which the astragalus retains its natural position between the 
tibia and os calcis; these are held together by a stalactitic 
cement, and were probably lelt in this position by some beast of 
prey that had gnawed off the deficient portions of the tibia and 
os calcis. 

4. A fourth case is timt of some bones and molar teeth of the 
elephant found in another cavity of mountain limestone at Tial- 
leye, near Wirksw'orth, in Derbyshire, in tijc year 16(>3; one of 
these teeth is now in the collection of Mr. VV^hite Watson, of 
Bakewell. There is, I believe, no detailed account of the cir- 
CMonstances under which these remains were found, furtlier than 
that the cavity was intersectt;d in working a lead mine; they 
might possibly have beei\ introduced in the same manner as 
those at Kirkdale and Crawley Rocks. 

.3. 'file fiftli and last example whicli I am acquainted with is 
that described by Sir Kverard Home and J. W'hidby, Esfj.inthe 
PhiiGso])hical Transactions for 1817, as discovorecl at Oreston, 
hear Plymouth, by Mr. W’hidby, in removing the entire mass of 
a hill of transition limestone for the construction of the Break- 
wafer. 'fins limestone is full of caverns and fissures, such as 
may be seen at Stoneliouso and elsewhere along the edge of the 
cliffs ; that in which the bones were found was 1.3 feet wide, 12 
iiigh, and 45 long, and about four feet alx^ve higli w^ater mark ; 
it was nlledwith solid clay (probably diluvian mud) in which the 
teeth ami bones w'ore imbedded, ami w'as intersected in blasting 
awav the body of the rock to make the Breakwater. 'Fhe state 
of the teeth and bones was precisely the same w ith that of those 
found at Crawley rocks, they were much broken, but not in tfie 
slightest degree rounded by attrition, and Sir Eveiard Homo has 
ascertained them to belong exclusively to a species of rhinoceros. 
A similar disco\ery of teeth and bones was made in 1820, in a 
smaller cavern, distant 120 yards from the former, being one 
foot higli, 18 wide, and 20 long, and eight feet above the high 
water mark; a description of its contents is given in the Philo¬ 
sophical Transactions for 1821, by the same gentlemen. It 
contained no stalactite, which abounds in many of the adjacent 
caverns. Sir Kverard Home describes these teetli and bones as 
belonging to the rhinoceros, deer, and a species of bear. 

Mr. Vvhidby is of opinion that* neither of these caverns had 
the appearance of ever having had any opening to the surface, 
or communication with it whatever ; an opinion in which I can 
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by no means acquiesce ; though I think it probable that the 
openings had, as at Kirkdale, been long ago nlled up with rub¬ 
bish, mud, stalactite, or fragments of rock reunited, as sometimes 
happens, into a breccia as solid as the original rock, and over¬ 
grown with grass. It is now too late to a})peal to the evidence 
of facts, as the rock in which the cave existed is entirely 
removed ; but the circumstances of similar caverns that have 
communication with the surface, either open or concealed, both 
in this neighbourhood, and in compact limestone rocks of all 
ages and formations, and in all countries, added to the identity 
of species and undecayed state of the animal remains which they 
contain, render the argument from analogy perl’ect, to show that 
the bones at Oreston are not coeval, and have only an accidental 
connection with the rock in the cavities of which they were 
found. 

It by no means Ibllows from the certainty (jf the bones Iniving 
been dragged in by beasts of jirey to the small cavern at Ivirlc- 
dale, that those of similar animals must have heen introduced in 
all other cases in the same manner; for, a.s these animals were 
the antediluvian inhabitants of the countries in which the caves 
occur, it is possible, that some may have retired into them to 
die, others have fallen into the fiss’.nes by accident and there 
perished, and otheis have been w ashed in by the diluvial waters. 
By some one or moi e of these three latti i hy]>othoses, wo may 
explain those cases in which the bones arc hwv in number and 
unbroken, the cavorus huge and the tlssures c\lending upwaids 

to the surface; l)ut where they bear marks of having Ijcen lace¬ 
rated by beasts of prey, and where tlio cavern is small, and the 
number of bones and teeth so great, and so disproportionate to 
each otlier as in the cave at Kirkdale, the only adequate explana¬ 
tion is, that they were collected by the agency of wild beasts. 
Wc shall show' hereafter, that in the case of the German caves, 
where the quantity of bones is greater than could liave been sup¬ 
plied by 10 times the number of carcases vvliicli the caves, if 
crammed to the full, could ever have contaimal, they wejc the 
bones of bears that lived and <lied in them timing successive 
generations. 

We may now proceed to consider Imw far the circumstances 
of the caves w e have been examining m Fatgland appear consist¬ 
ent witli those of analogous caverns in other parts ofthe world. 
The history of the diluvian grav'd of the Continent, and of the 
animal remains contained in it, appears altogether identical with 
that of our own; and with respect to the bones that occur in 
caverns, the chief diflerence seems to be, that on the Continent 
some of the caves have tlveir mouths open, and have been inha¬ 
bited in the post-dilmnal period by animals of now existing 
species. Thus at Gailenreuth the great e.xtiuct bear (Ursus 
spelmus) occurs, together with the Yorkshire species of extinct 
hycena, in a cave, the mouth of which has no appearance of bav- 
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ing ever been closed, and which at this moment would probably 
have been tenanted by wild beasts, had not the ])rogress of 
human population extirpated them from that part of Ciermany, 

Fora description of the cavern at Gailenreuth (which I visited 
in IBlfi), I must refer to the work of Rosenmuller, published at 
Weimar in 1<S()4, in folio, with engravings of nearly all the bones 
composing the skeleton of the extinct bear, the size of which 
approached nearly to that of a horse; and for a description of 
the caves at Blankenburg, to an account by Ksper and Leibnitz, 
published at Brunswick. 

JVI. Rosenmuller says, he has never seen the remains of the 
elephant and rhinoceros in the same cavern with those of bears; 
and that he has found the bones of w olves, foxes, horses, mules, 
oxen, sheep, stags, roebucks, badgers, dogs, and men; * and 
that the number of all these is in no proportion to that of the 
bears. The bones of all kinds occur in scattered frairments. 

^ O 

One entire skeleton only of the Ursus spclams is said to have 
been found by Bruckmann, in a cave in the Carpathians, and to 
have been sent to Dresden. He adds that the different state of 
these bones shows that they were introduced atdiflerent periods, 
and tliat those of all the animals last enunnnatc'd, including man, 
are in much higher preservation than those of the hears and 
liya-nas. 

Thus it appears that the hones which are in most peifect pre¬ 
servation, and belong to existing sjawncs, have been introduced 
d'tring tlie iml-dilnvian period ; while tlie extinct bears and 
hyaena are referable to the antediluvian state of the tarth. In 
corroboration of this, I found in 1820, in the collection of the 
Monastery of KremsminsUu', ne ar S<oyer, in I 'pper Ausliia, skulls 
and bones of tlio Ursus spoheus in consolidated lauls of diluvial 
gravel, forming a pudding-sttme, and dug lor luiilding near the 
monasteiy ; from wdiicli it appears that this species of bear lived 
ill the period immediately preceding tlie formation of tliat dilu- 
vinm ; and the same thing has been already shown ol the extinct 
hyama in the gravel of France and Germany. 

M. Rosenmuller states that in all f he caverns ho lias examined, 
the bones are disclosed nearly after the same manner; sometimes 
scattered separately, and sometimes accumulated in beds and 
heaps of many feet in thickness ; they are found every where 
from the entrance to the ileepcst and most secret recesses; 
never in entire skeletons, but single liones mixed confusedly 
from all parts of the body, and animals of all ages. The skulls 
are generally in the lowest part of the beds of bone, having from 
their form and weight sunk or rolled downw'ards, as fhe longer 
and lighter bones were moved and disturbed continually by the 
living animals passing over them ; the lower jaws arc rarely 
found in contact with, or near to tlie upper ones, as would follow 

• M. Esper lias found in one of the caverns containing bears’ bones, fragments of 
urns, which from their form were probably made at least 800 years ago. 
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from the fact last mentioned.* They are oftejii buried in a brown 
argillaceous or marly earth, as in the cases of Gailenreuth, 
Zahnloch, and in the Hartz, which earth, from an analysis by 
M. Frischman, seems to contain a large proportion of animal 
matter derived from the decay of the flesliy parts of the bears. 

In the caves of Gailenreuth and Mockas, a large proportion 
of the bones is invested with stalactite. Even entire beds, and 
heaps of them many feet thick, arc sometimes cemented toge¬ 
ther by it, so as to form a compact breccia. Occasionally they 
adhere by stalactite to the sides of the cavern, but are never 
found in the substance of the rock itself. At Sharzfclden, and 
in the Carpathians, they have been found enveloped with agaric 
mineral (lac lume); they liave undergone no alteration of form, 
but the larger bones are generally s(;parated from their epiphyses. 
Their usual colour is 3 ^ellovvish-white, but brown where they have 
lain in dark-coloured earth, as at Lichtenstein, At Mockas 
their degree of decay is by far the greatest. Even the enamel 
of the teeth is far gone, and the bones are perfectly while, hav¬ 
ing lost all their animal gluten, and acquired the softness and 
spongy appearance, as well as colour, of calcined bones ; still 
their form is perfect, and substance inllexible, and wdien struck, 
they ring like metallic bodies falling to the ground. These 
retain simply their phosphate of lime, lii other caverns they 
•are usually less decayed, but they sometimes exfoliate and crack 
on exposure to air, and tin; teeth particularly are apt to split and 
fall to pieces, as are also those iit Klrkdale. i* 

M. Iioscnmuller is dechledly of opinion with M. Cuvier, tliat 
the bears’ bones are the remains of animals which lived and died 
through successive geiiorations in the caves in which we find 
them ; nay even that they were also born in the same c.aves. In 
proof of which he has found some bones of a bear, that must 
have died immediately after birth, and other bones of individuals 
that must have died young. This is aualogoCis to the case of 
numerous teeth of young hy.enas w'ith j'angs not formed; and 
tlie jaws of two that liad not shed their first teelli, vvhicli I 
found at Kirkdale. 

Most of the aro-uments which I have used to show that the 
bones in York.shire cannot have been accumulated by the action 
of one, or of a succession of Hoods, apply with equal force to the 
cave at Gailenreuth, and it is unnecessary to repeat them. 

* At Kirkdale, not one skull, and few, if any, of the larger bones are found entire ; 
for these had all been broken up by the hyaenas to extract the brains and marrow ; and 
in their strong and worn out teeth we see the instruments by which they were thus de- 
stroyeil. The bears, on the other hand, not being exclusively carnivorous, nor having 
teeth fitted for the cracking of large boiies, have left untouched the osseous remains of 
their own species. 

•h It is a curious fact, that of the numerous caves in the calcareous hills near Muggen- 
dorf, that flank the valley of the Wcisenl-.stream, those on the north chain contain not a 
fragment of the bones of the Ursus s|«;]u;us, while those on the south side are full of 
•them. This may probably be explained by supposing the mouths of the former to have 
b^n closed in the antediluvian period, and afterwards laid open by denudation. 
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The above clescriptiow of the cave at Gailenreuth, extracted 
from Rosenmuller, cincl confirmed by my own observations on the 
spot, may be taken as an example of tlie state of the other caves 
on the Continent, of which it is superfluous here to say any 
thing further than to subjoin a list given by M. Cuvier of the 
most important of them, and to refer to the fourth volume of his 
Animaux fossUes, for further details taken from the authors by 
whom these caves have been described. 

The caves alluded to are as follows : 

1. That of Bauman, in the county of Blankenberg, in Bruns¬ 
wick, on the east border of the llartz forest, and described by 
Leibnitz. 

2. That of Sharzfcls, in Hanover, in the south border of the 
llartz, described by Leil)nitz, Deluc, and Bruckmann. 

Behrens, in his Hei'cynia Curiosa, speaks of several more in 
the neighbourhood of the llartz; from most of these the bones 
were collected during a long course of years, and sold for their 
imaginary medicinal virtues under the name of J.icornc. 

3. The caves that next attracted attention were those of the 
Carpathians, and the bones found in them wi re at first known 
by the name of dragons’ bones, and have been described by 
llayne and Bruckmann. 

4. But the most I'iclily furnished are the cu\es of luancoilia, 
described by Bsper and Boscnmuller, near the sources of the 
Mayn, in the vicinity of Bamlierg and Bayreuth, at the villages 
of t Jailenreudi, i\1ockas, Babenstein, Kirch-a-liorn, Zalmloch, 
Zewig, and Hohen Mirchfeld. 

f>. A fifth locality occairs at (ilucksbrun, near Meinungen, on 
the south border of tlie ’I’huringerwald. 

tj. And a sixth in W<'st})lialia, at Kluterlioeble, and Sandwich, 
ii the country of Mark. IM. Cuvier stales, that the Itoiies found 
in these caverns are identical over an extent of more than 200 
leagues; that three-fonrths ol tin' whole beloiui' to two species 
of boar, both extinct; the Idsns speianis and ib'sus aictoideus, 
and t\v o-thirds of tlic remainder In extinct liya'nus. A very few 
to a species of the cat family, being neither a lion, tiger, panther, 
oi leopard, but most resembling the Jaguar, or hjiotted panther 
of Soutli America. There is also a wolf or dog (not distinguish¬ 
able from a recent species), a fox and polecat. He adds that, in 
the caves thus occupied, there occur no remains of the elephant, 
rhinoceros, horse, ox, tapir, or any oi tho ruminantia or rodentia. 
In this respect they difler materially from that of Vorksliire ; hut 
such variation is consistent wfith the diflt rent habits of bears and 
hyaenas, arising from the different structure of their teeth and 
general organization ; from which it •follows, that bears prefer 
vegetable food to that of animals, and, when driven to the latter, 
prefer sucking the blood to eating the flesh, while hyaenas are 
jeyond all other beasts addicted to gnawing bones. 

From this circumstance it is rendered probable, that in the 
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caves inhabited chiefly by bears, the bones of other animals 
should be extremely rare. But unless there,.be an error in the 
statement of M. Deluc (Lettres, vol. iv. j). 588), that a tooth 
found in tlie cave at Scharzfels was ascertained by M. Hollman 
to be that of a rhinoceros; and of Esper, that large cervical 
vertebrae of an elephant were found by M. Frischman in the 
cave of Schneiderloch ; it follows, that these two animals occur, 
though very rarely, in the caves of Germany, and they may have 
been introduced by the few hyaenas that occasionally inhabited 
them; that they lived in the neighbourhood of these caves, in 
the period immediately preceding the formation of the diluvium, 
is probable, from the occurrence in it of the bones of the elephant 
and rhinoceros near the caves of Scharzfels and Alterstein, men¬ 
tioned by Blumenbach. (Archaeologia Telluris, p. 15.) 

The fact mentioned by M. Cuvier of the same hymna being 
common to the caves and gravel of France and Germany, and 
that ascertained by myself, of the Ursus spclaeus occuriing in 
the gravel of Upper Austria, proves both these extinct species 
to have been the antediluvian contemporaries of the extinct ele¬ 
phant and rhinoceros ; there is, therefore, no anachronism in 
finding the remains of the two latter in a den that was occasion¬ 
ally inhabited by such hyaenas and bears. 

With respect to the analogies of the diluvian sediment and 
the stalactite in Germany and Yorkshire, in the case of the open 
caves that have been disturbed and ransacked for centuries, it is 
hopeless to expect evidence of what was the precise state of 
these deposits in each individual cavern at the time it was first 
•entered. Still there is information respecting some that have 
been recently discovered, which is to our purpose, it is stated, 
that a sediment of this kind was found on the sides and floor of 
the cave at Glucksbrim, near Meinungen, when it was newly 
opened in cutting a road in 1799, and. that in all the other 
caverns also there is mud, but no rounded pebbles. M. Deluc, 
in describing the matrix in which the boneS are lodged in the 
cave at Scharzfels, says, “ Ic fait est done simplement, que le 
sol de ces cavernes est d’une terre calcaire,” “ qu’en creusant 
cette couche inolle, on en tire quantitc de fragraens d’os; et 
qu'il s’y trouve aussi des concretions pierreuses qui renferment 
des os.” (Deluc, Lettres, vol. iv. p. 590.) These concretions 
w'ith bones appear analogous to the stalagmitic concretions at 
Kirkdale, and the soft calcareous earth by which they are 
covered, resembles its stratum of mud. Again, the resemblance 
holds also in the existence both of bones and soft mud in the 
smallest recesses of the caverns. He says, p. 589, “ 11 faut en 
cuelques endroits se trainer sur le ventre, par dessous la pierre 
cure pour continuer a y creuser.” This is an exact description of 
the state of the extremities of the cave at Kirkdale at the present 
moment. 

Leibnitz, in his description, of this same cavern, has the fol- 
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lowing words to the same purpose, ‘‘ Limo nigricante vel fusco 
infectum est soluna.”—(Leibnitz, Protogaea, p. 65.) 

Esper thus describes the state of the floor near the entrance 
of one of the hu’gest caverns at Gailenreuth. Dans toute !a 
contree le terrain est marneux, mcde avec du limon, et tire sur le 
jaune, mais ici on trouve une lerre inoins Ihnoneuse dans une 
profondeur considerable. Je ne pretends pas encore la prendre 
absolument pour une terre animale telle qu’est sans contredit la 
terre qui se trouve plus bas, niais probablement elle doit y ctre 
rapportee, p. 9. This again is consistent with the circumstances 
of the cave at Kirkdale, the mud, thus dubiously spoken of, 
being probably of diluvial origin, and reposing on, and being 
mixed with, the animal earth that had been formed before its 
introduction. The absence of black animal earth at Kirkdale, 
results from the fact of the flesh, and great part even of the 
bones of the animals introduced to it, having been eaten by the 
hymnas. 

The identity of time and circumstances which I am endeavour¬ 
ing to establish ])ef ween the German and English caverns, does 
not, however, depend so much on comjjaiisons between the 
stalactitic matter and earthy sediments which they contain, as 
on the agreement in species of the animals entombed in them, 
viz. in the agreement of the animals of the English caves with 
those of the diluvian gravel of the greater part of Europe; and, 
in the case of the German caves, on the identity of the extinct 
bear with that of the diluvian gravel of Upper Austria, and the 
extinct hymna w ith that of the gravel at Canstadt, in the valley 
of the Neckcr; and at Eiichstadt, in Bavaria; to these may be 
added the extinct rhinoceros, elephant, and hippopotamus, which 
are common to gravel beds as well as caves. And hence it fol¬ 
lows, that the period at which all these caverns were inhabited 
by the animals in question, was antecedent to the formation of 
that deposit of gravel, which it seems to me impossible to ascribe 
to any other origin than a transient deluge, aflecting universally, 
.simuitaneously, and at no very distant period, the entire surface 
of our planet. 

The bones found in these caverns are considered by M. Cuvier 
to be of older date than those of the osseous breccia, which, at 
Gibraltar and various places along the coast of the Mediterra¬ 
nean and Adriatic, occur in vertical Assures of limestone. , This 
breccia contains fragments of bones and teeth of various rumi¬ 
nating and gnawing animals; that is, of ox, deer, antelope, 
sheep, rabbits, rats, mice; also of the horse and ass, of snakes 
and birds, mixed with land shells, and angular fragments of the 
adjacent rock ; all united into a solid* breccia by ochreous stalac¬ 
tite. The greater number of these animals agree w'ith species 
that now exist, and are supposed*by M. Cuvier to have fallen 
into the fissures in the period succeeding the last retreat of the 
waters. 1 do not see why some of them may not also havo 
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fallen in during that earlier period in which the bears occupied 
the caves of Germany, and the hyaenas that in Yorkshire; for 
some of the animals found at Kirkdale seem to agree in species 
with those that occur in the fissures ; but as they are at the 
same time not distinguishable from existing species, the argu¬ 
ment arising from this resemblance is imperfect. The discovery 
of the extinct elephant, rhinoceros, hippopotamus, bear, and 

aena in this breccia, should it ever be made, would be decisive 
of the question. 

For an account of the bones accumulated in these fissures, I 
must again refer to the works of M. Cuvier, which contain more 
sound and clear philosophical reasoning on the early state of 
habitation on our planet, and a more valuable collection of 
authentic facts relating to the history of its fossil animals of the 
higher orders, than can be found in all the books that have ever 
yet been written on the subject. 


APPENDIX. 

It was mentioned, when speaking of Gailenreuth, that human 
remains had been discovered there iii the same cave with the 
bones of antediluvian animals, but that they are of comparatively 
low antiquity. 

Three analogous cases have been noticed in this country in 
cavities of mountain limcstcne, at Burringdon, in Somersetshire, 
and m Glamorganshire and Caermartlienshire ; and these also 
are attended by circumstances whicii indicate them to be of 
post-diluvian origin. 

J. Tire discovery of human bones iticrusted with stalactite, in 
a cave of mountain limestojic at Burringdon, in the Mendip 
hills, is explained, by this cave Iniving either been used as a 
place of sepulture in early times, or been resorted to for refuge 
by wretches that perished in it, when the country was suffering 
under one of the numerous military operations’which, in different 
periods of our early history, have been conducted in that quar¬ 
ter. The mouth of this cave was nearly closed by stalactite, 
and many of the bones were im rusted with it. In the instance 
of a skull, it had covered the inside as well as the outside of the 
bone ; and I liave a fragment from the inside, which beais in 
relief casts of the channel of the veins along the interior of the 
skull. The state of these bones affords indications of very high 
antiquity ; but there is no reason for not considering them post¬ 
diluvian. Mr. Skinner, on examination of tliis cave, found the 
bones disposed cliiefiy in a recess on one side, as in a sepulchral 
catacomb ; and in the same neighbourhood, at Wellow, there 
is a large artificial catacomb of high antiquity, covered by a 
barrow, and constructed after the manner of that at New Grange, 
near Slane, in the county of Meath, of stones successively over¬ 
lapping each other till they meet in the roof. In this were 
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found the remains of many human bodies. A description of it 
be seen in th^ Archseologia for 1820. 

2. Mr. Dillwyn has observed two analogous cases in the 
mountain limestone of South Wales; one of these was disco¬ 
vered in 1805 near Sw'ansea, ih a quarry of limestone at the 
Mumbles, where the workmen cut across a wedge-shaped 
fissure, diminishing downwards, an(f filled' with loose rubbish, 
composed of fragments of the adjacent limestone, mixed with 
mould. In this loose breccia lay confusedly a large number of 
human bones that di|)peur to be the Remains of bodies thrown in 
after a battle, with no indications of regular burial; they were 
about 30 feet below the present upper surface of the lihiestone 
rock. 

3. The other case occurred, in 1810, at Llandebie, in Caer- 
marthenshire, where a square cave was suddenly broken into, in 
working a quarry of solid mountain limestone on the north bor¬ 
der of the great coal basin.' In this cave lay about a dozen 
human skeletons in two rows at right angles to each other. The 
passage leading to this cave had been entirely closed up with 
stones for the purpose of concealment, and its mouth was com¬ 
pletely grown over with grass. 

It is obvious, that in neither of these cases are the bones 
referable to so high an era as those of the w ild beasts that occur 
in the caves at Kirkdale, and elsewhere. 

P. S. As this paper was going to the press, t have been grati- 
fu’d to hear that my conjecture, as to the abundance of such 
caverns as that at Kirkdale, has been verified by the discovery 
of anotlier cave (containing chambers lined with stalactite, and 
having on its bottom mud, and bones imbedded in the mud), in 
a quarry close to the town of Kirby Moorside, on the property of 
t '. Dimcombe, I'ilsq. v.bo lias judiciously taken every precaution 
to secure it from injury, till some qualified person sliall be present 
to observe, and record the undisturbed appearance presented by 
its interior. Should it be in my power, as 1 hope it may, to 
assist at its further opening, 1 snail communicate the result to 
the Iloyal Society. 

It is* recollected also, that about 20 years ago, another cavity 
containing bones was discovered on the north of Kirby Moor¬ 
side, but none of them liave been preserved. 

Though it is probable, as 1 have stated, that such cavern^ are 
not uncommon, w'e shall cease to wonder that they are so rarely 
brought to light, when we consider the number of accidental 
circumstances that must concur to lead to such an event. 
1. The existence of caverns is an accidental circumstance in 
the interior of the rock, of which the fexternal surface affords no 
indication, when the mouth is filled with rubbish and overgrown 
with grass. ' 2. The presence of bones is another accidental 
circumstance, though probably not an uricoraraon one in the case 
of those caves, the mouths of which were accessible to the wild, 
beasts that inhabited this country in the period immediately pre- 
New Series, vol. iv. o 
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ceding the deluge. 3. A further requisite is, the intersection of 
one of these caves in which there happen to be bones, by a third 
accident, viz. the working of a stone quaiTy by workmen who 
have sufficient curiosity or intelligence to notice and speak of 
what they find, and this to persons who may be willing or able 
to appreciate, and give publicity to the discovery. The neces¬ 
sary concurrence of ail these contingencies renders it probable, 
that however great may be the number of subterraneous caverns, 
in an inland country, very few of them will ever be discovered, 
or, if discovered, be (|ply appreciated. Tliose I have mentioned 
in Devon, Somerset,' Derby, and Glamorganshire, were all laid 
open by the accicjental opemtions of a quarry or mine. 

Maj/ 24, 1822.—I have this day received the entire lower jaw 
of an hyaena from Lavvford, near Rugby, in Warwickshire. It 
was found by Andrew Bloxam, Esq„ in the same diluvial clay 
and gravel with the bones of elephant and rhinoceros. This is 
the first instance of the remains of hyaena being noticed in the 
diluvium of England. The animal must have perished by the 
saraeKcatastrophfe which extirpated the hyaenas, and closed the 
den at Kirkdale, and w4iich swept together the remains of ele¬ 
phant, rhinoceros, and hya>na, in the diluvian gravel of the Con¬ 
tinent. The support which this recent discovery gives to my 
arguments on the cave in Yorkshire, is too obvious to require 
pointing out. 


EXPLANATION OF THE PLATES. 

Plate XIV. 

Fig. 1. View of the month of the cave at Kirkdale in the face 
of a quarry, near the brow of a low liill. 

Fig- 2. Section of the cave before the mud had been dis¬ 
turbed. ‘ 

A. Stratum of mud covering the door of the cave to the depth 
of one foot, and concealing the bones. 

B. Stalagmite incrusting some of the bones, and formed 
before the mud was introduced. 

C. C. Stalagmite formed since the introduction of the mud, 
and spreading horizontally over its surface. 

D. Insulated stalagmite on the surface of the mud. 

E. E. Stalactites hanging from the roof above the stalagmites. 

Fig. 3. Ground plan of the cave, by W. Salmond, Esq, show¬ 
ing its extent, ramihcations, and the fissures by which it is 
intersected. 

Plate XV. 

Fig.l. Outside view of the right lower jaw of the modern 
Cape hyngna. 

Fig. 2. Analogous portion of lower jaw of the Kirkdale hymna, 
being nearly one-thim larger. 

Fig 3. Inside view of No. 2. 
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Article VI. 

Additional Remarks on the Injluence oj' Moisture in modifying 

the Specijic Gravity of Gases. By John Apjohn, MD, ” 

(To the Editor of the Amials of Philosophy.) 

Trinity Coileg^, 

In the number ot the Annals for May last, you did me tlie 
favour of publishing some observations of mine upon the influ¬ 
ence of moisture in modifying the specific gravities of the gases. 
In that paper, I gave an expression for the specific gravity of a 
gas saturated with moisture, and also suggested a method of 
determining the exact specific gravity of a gas perfectly dry^ 
The principle upon which I proceeded, namely, that the density 
of steam is directly as its tension, has been called in question 
by Mr. Herapath, in a succeeding number of your journal, in a 
paper, in which he also contests the correctne.ss oi Dr. Thom¬ 
son’s idea of the sensible and latent heat of steam, beginning at 
32, constituting* a constant quantity. With this latter topic, I 
have no concern. But as Mr. H. conceives that he has proved 
from received principles that the density of steam is not simply 
as its tension, ai\d as he appears to me to have by no means 
accomplished what he asserts, I shall briefly state the reasons 
which have led me to this opinion. Mr. H. has certainly 
adopted the most decisive method for achieving his object, for 
lie proceeds at once to show what the true relation between 
them is. J hope, however, to prove, that the gentleman has 
fa! ten into an error, and that this error consists in his confound- 
ing gases and vapours, substances, as to many even of their phy¬ 
sical properties, essentially distinct, and as to none more so than 
the relation existing between the density, temperature, and elas¬ 
ticity oi’ each. Before I proceed, I beg to be understood as 

admitting that the expression S' = ^ ~ 448 by 

H. properly represents the relation between the density and 
tension of a permanently elastic gqs, or even of steam when 
separated from the water which has produced it. That the^fol- 
iowing remarks may be the better understood, I shall give the 
steps which lead to this expression. Gases, and even steam^ 
isolated, have been found by experiment to expand the ot 

their volume for every degree of Fahrenheit. Hence it follows, 
that if 480 represent the tension of any of them at 32, the ten¬ 
sion, at any higher temperature F, will be 448+F. The follow¬ 
ing proportion then may be instituted. 448 + F : 448 + 'F' 

T the tension at F : tb® tension at F'. And again, since 

n 2 
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at a given temperature F', the specific gravities are as the ten¬ 
sions, we shall have any other tension :: s the spe¬ 

cific gravity corresponding to the former tension is' == 5 , 

i A I H* 

_ . tfie specific gravity corresponding to the latter. Now 

it being ascertained (according to Mr. II.) “ by the concurrent 
exoeriments of the French and English philosophers, that, with, 
the exception of their not being able to sustain more than a cer¬ 
tain pressure according to the temperature, vapours are perfect 
gases, and follow precisely the same laws of expansion and con¬ 
traction,” he easily infers that the specific gravity of steam is not 
as its elasticity. With deference, however, to Mr. II. he has, I 
must say, though no doubt unintentionally, misrepresented the 
philosophers. It is true they have shown, that vapours apart 
from their respective fluids, “ obey the same laws of expansion 
and contraction with the other gases.” But the ca.se is far differ¬ 
ent .with vapours in contact with their fluids. The effects of an 
increment of temperature upon gases, or vapours apart from, anid 
those same vapours in juxtaposition with their fluids, arc strik¬ 
ingly distinct. The volume being given, the elasticity of the 
gas is augmented, but not its don.sity. On the other lunid, not 
only the elasticity, but afso the density of a vapour in contact 
with its fluid is increased. Let us return now to the above-men¬ 
tioned proportions of Mi*. II. The first evidently does not apply 
to vapours over fluids, for tlie volume being given, it supposes, 
the density also given, which in the case of v'apours so situate i.s 
not the fact. The second is also without meaning here, or is at 
best but a trifling proposition ; for w'hat does it state i Why, that 
if the temperature be given, the density is as the tension. But 
the tension of a vapour in contact with its fluid is always the same 
at the same temperature, and, therefore, so must the density. 
Now to say that a varies as /), w hen neither n or'b vary at all, is 
certainly little short of being absurd. The original proposition, 
therefore, namely, that the density of steam is as its tension, lias 
not been shaken by Mr. Ilerapath, for the result which he arrives 
at, and from which he deduces its falsehood, does not apply tO' 
vapours in contact with their fluids. It still, however, may be 
doubted whether the density and tension of steam are so simply 
related, for Mr. II.’s failure to prove the negative does not esta¬ 
blish the affirmative of the proposition. A few accurate experi¬ 
ments, by determining the specific gravity of steam at different, 
temperatures, would enable us (as we are already possessed of 
tables of elasticities) to bring this law to the test of experience.. 
Oay-Lussac indeed having already determined its specific gravity- 
at 212 , another determinafion would afford at least a single 
comparison. It will be observed that I do not any where assert- 
that the density of steam is precisely as its elasticity, Mr. 



1B22.3 C.’s Reply to D. 197 

acknowledges it to be nearly, and I confess many circumstances 
lead me to conclude it to be strictly the case. In the absence of 
proof, I do not w'ish to dogmatise. I shall, however, briefly 
advert to a circumstance which appears to me to render any but 
the simple relation inadmissible. It is well known that at a 
given temperature, the densities of gases are as the forces which 
compress them. From this fact, and Newton’s expression for 
the elasticity (sec any work on pneumatics), it follows that their 
particles repel each other with a force which varies inversely as 
the distance between their centres. Now if the density of steam 
be not as the force whicdi compresses it, or in other words, as its 
tension, it must follow that its particles repel each other accord¬ 
ing to a different law, a circumstance improbable, when we con¬ 
sider the accordance of its expansion, when apart from water, 
with that of gases. Tiiis argument, however, 1 am not disposed 
to insist upon, as iny principal object has been to show, that 
Mr. llerapath’s formula does not comprelnmd vapours in contact 
with their fluids. 

Vtnir obliged humble servant, 

.Iam i:s Acjoiin . 


Articij*: VII. 

Ohsa vations upon JJ.'s Ansv c)- (o C,'s Rentarks upon Mr. Hera- 

path's Tht’orif. 

(To the Editor of the Annals of Philosophy.) 

SIR, 

1am sorry again to o(^cllpy any space in your Amials ou the 
•subject ot Mr. ilcrapath’s theory, but the observations of your 
correapoudent D. reipiire some notice From me, and will excuse, 
I hope, my wisliiug once more to trespass upon your kindness. 
Had he indeed contined himself to reasoning, T could without 
concern have left it to your readers to have determined whether 
or not my objections to that theory were satisfactorily answered; 
but by the charges he has made against me, 1 am obliged for my 
own satisiaction again to obtrude myself upon you. His manner 
indeed I do not complain of, as he seems to think it natural I 
should; he has no doubt chosen that which he thinks the most 
eftective and convincing; and 1 may, therefore, with as much 
reason, complain of his differing from me on any other subject as 
on the propriety of that manner. 

Cue of the charges to which I allude is more applicable to a 
moral than an intellectual deficiency ; and consequently, if true, 
would be a disgrace, instead of a misfortune. It is contained 
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in the following extract from D.’s letter in the Annah for April, 
p. 292. ** Accuracy, it seems to me, should be rigidly adhered 

to in all discussions. An author should never be made to say 
wbat he has not. In more than one instance, C. has not been 
over delicate in this respect.” 

By this no doubt D. means to insinuate, that I make little 
scruple to state a writer’s meaning or expression to be different 
from that which I believe it really is—an insinuation which I 
must take leave to assert is wholly unfounded and unjustifiable. 
To state that a writer means that which it is known he does not 
mean is as direct a falsehood, as to assort, he says, that which he 
does not say; and to do either, would be so degi-ading to any 
one guilty of such miscoiifluct, as to render him unworthy of any 
Other attention than such as iniglit be necessary for his exposure; 
whether or not I have so done will best appear from an examina¬ 
tion of what D. has offered as an instance. 

** At present,” says D. I shall adduce an example which 
will serve as a specimen of the rosl; and lest there should be 
any mistake or difl’iculty in turning to JVlr. 11.’s opinion, I shall 
place right against it one or two quotations from his first paper. 

Quotalions front 

C.’s Observations on Mr. “ Mr. Herapath’s paper, An- 
llerapath’s Theory, Afuia/s for nats for April, 1821, p. 279.” 
Dec. 1821, p. ^20.” 

** But wlicther the atoms ho ** Therefore it seemed to me 
elastic, or hard, having the pro- that the ultimate atoms ought 
•oerties of elas< ic bodies which to possess . two properties in 
Mr. Heru[)ath has ut(.iil)ut.cd to (fin’cl i on/rarirfi/, hardness and 
them,” elasticity.” 

The evident meaning of the extracl from my former paper is, 
that Mr. II. has attributed to hard bodies properties which do 
^actually belong to elastic bodies. jNow this he might have done 
even though he had really thouglit the properties of elasticity 
«ind hardness to be in direct contrariety to each other, it being 
sufficiently clear that however opposed he might have esteemed 
them to be, it is still possible that he might have erroneously 
attributed to the one, properties which really belong to the other. 
But whether the statement that he did so be correct or erro¬ 
neous, the sentence does not pretend to give either Mr. H.’s 
expression, or his meaning; aivi, therefore, cannot possibly 
have misrepresented the; one or the other. It cannot fairly be 
made to amount to more than an assertion, that some of the pro¬ 
perties which Mr. II. has attributed to hard bodies in my judg¬ 
ment belong to elastic bodies. That the opinion expressed in 
the extract is really not ill founded, will appear from the following 
i:|uotations : 

'Mr. Herapath says, “ If two hard and equal balls come in 
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contact with equal and opposite momenta, they will separate 
after the stroke with the same velocity with which they met.’'-^— 
{Annalsy April, 1821, p,285.) 

Sir Isaac Newton says, Bodies which are either absolutely 
hard, or so soft as to be void of elasticity, will not rebound from 
one another. Impenetrability only iuuK.es them stop. If two 
equal bodies meet directly in vacuo, they will by the laws of 
motion stop where they meet and lose all their motion, and 
remain at rest; unless they be elastic and receive new motion 
from their spring,’'—(Newt. Opera, vol.iv. p. 258.) 

Non-elastic bodies on their shock will adlii re together, and 
either remain at rest, or else move together as one mass with a 
common velocity ; or if elastic, they will separate after the shock 
■with the very same velocity with which they met and shocked.” 
—(Hutton’s Math. Diet, in verb. Percussion, j). 215.) 

These propositions from such men as Newton and Hutton (and 
similvir might he extracted from the writings of Ma<daurin, Play¬ 
fair, and other philosophers of that rank) will, I hope, justify my 
opinion that ]Mr. 11. did at tribute to hard bodies properties 
actually belonging to elastic bodies. It is, however, quite clear, 
that no one could lumestly believe those expressions amounted 
to “ an assertion that Mr. 11. makes liardness and elasticity the 
same;” yet so D. in a subsequent part of bis paper {Annahy 
May, \). 850) ventures untruly to cull it, and that for the j)urpose 
of m-aking it appear, C(mlraiy U) the Jact, that 1 had asserted 
that which was not true. 

It is, however, most extraonlinary that D. in tlie very moment 
of his attack upon another for a supposed misrepresentation of 
the meaning of Mr, llerapatli, siiould, with all the foriiiality 
with whicli he lias introduced the (piotution frotu his paper, 
misstate hi>. expression. There is in fact no such word as 
•^elasticity” in the sentence whiidi D. pretends to quote, he 
having substituted that word for the vvorcl soilness.” Nor, I 
fear, can we in excess of candour attribute suc.h a stiange ]n'o- 
ceeding to accident, or oversight; since he has Ijy his attempt¬ 
ing in a note to excuse it, proved that he did it wilfully, it is 
not, however, easy to conceive, what suflicient excuse can 
be made for intentionally giving us a quoiation from another 
paper that which D. knew at the time was not so. 

Nor was the alteration made to ucconnuodate the sentence 
to Mr. ll.’s meaning ; for he must have known that Mr. H. did 
not think hardness and elasticity to be “ in direct conirarieti/; ’ 
for in a sentence the very irext to one which D. lias quQted on 
this subject, Mr. H. calls elasticity almost the very opposite of 
hardness ; ” and it is evident that wliat he thought only “ almost 
the very opposite,” he could not think to be “in direct contra- 

iS.'s knowledge of Mr. Herapath’s real opinion on tlie subject 
too is proved by his own note; whicli is as follows : “ Mr. H- 



200 C.*s Repft/ to D. [Sept. 

has written softness, but immediately before he tells us that 
elasticity is nothing but an active kinii of softness ; and he now, 
therefore, uses softness instead of elasticity merely to make the 
contrast the stronger.” By what means 1). knows that Mr. H. 
used softness instead of elasticity, he has not informed us ; but 
Mr. II. could not have wanted, nor was it possible for him to 
have obtained a stronger contrast than that which was in di¬ 
rect contrariety;” if, therclbre, he thought ‘‘softness,” a stronger 
contrast than “ elasticity,” he could not have thought elasticity 
to be “ in direct contrariety.” 

In stating too that the term “ softness ” was used for the 
purpose of making the contrast stronger, he admits that Mr. H. 
advisedly used the one word instead of the other; consequently 
it is evident that D. with full knowledge on the subject, attributes 
a word to Mr. H, not only which he did not use, but which he 
intentionally avoided. 

Thus D. at the instant of censuring one person for a pretended 
misrepresentation, has, in order to give the charge an appear¬ 
ance of truth, intentionally misstated tlu; actual words of another, 
making him say not only wliat he did not intend, but what he 
did not believe; and for this purpose has attributed tf) him an 
expression which he knew was on consideration rejected. 

if D. thus mi.sstates the expressions and meaning of Mr. H. 
I could hardly indulge an exjiecdation ol being differently treated, 
I was, therefore, little surprised subsequently to find that there 
is hardly a single quotation which 1). pretendi'd to make from 
iny former paper, wliere he has not misstated either the words, 
or meaning, or lioth. 

The tirst proposition of any iiuportiima; to which lie refers is 
the following; “ In innumerable instances (if the words arc taken 
in their usual sense), true conclusions may be brought out from 
false principles by c.ovrect reasoning. If, for instance, the errors 
on each sitle should exactly compcnsat(i each other, the result 
will be correct, though the foundation be erroiuMius.” ,D. in 
quoting these sentences, omits some words, and transposes 
others, without marking the alterations, but as the tone and 
em[)hasis of the sentences are changed, rather than the sense, it 
is not of material consequence. Ihe meaning of these sentences 
it woidd seem hardly possible to mistake, it is most evident 
from‘the whole paragrapli, that it is thi; false principles, and the 
foundation only, to which errors are ascribed, and the reasoning 
is supposed in all cases to be correct; and it is surely unneces¬ 
sary to occupy your pages in proving tliat it is possible to reason 
correctly from erroneous data. D. however, in order to raise an 
apparent contradiction, has assumed that I meant to attribute 
errors to the reasoning, at the same time too that I concluded 
the reasoning to be correct. ' “ iSo then,” he observes, “ correct 
reasoning must contain errors; that is, I apprehend truth must 
be error. Of course, by parity of argument, false reasoning 
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must contain no errors, or error mixat he truth, and wrong, right.'" 
Thus, by apprehending one piece of nonsense, and assuming 
of course ” another, he triumphantly concludes that there are 
absurdities in the propositions, of which they do not in fact 
contain the slightest trace. The intelligence and fairness of 
such observations are just equal. 

His next criticism is found in the following extract: “ Allud¬ 
ing to the loss and developement of heat in the changes of states, 
C. olqects to Mr. 11.’s theory of heat by motion, because heat 
may for a time become impercoptil)le, and again be developed 
without being destroyed. ‘ If, therehue,’ says C. * heat and 
motion be identical, motion cannot be destroyed, which the 
experiencir of every day tells us is untrue.’ Here C. would 
plainly ciuirge Mr. Jl.’s theory as being incompetent to explain, 
nay, as being repugnant to the phivnomena of latent heat. iS ow 
obst'rve ‘ Mr. H.’s theory of the (.Miangcs of State a.n<l the 
Concomitant Phienoniena,’ in which the sid)ject (h alludes to is 
copiously explained, was published iu the A ////<//.v for October ; 
V. iu his ‘ Observulioiis,’ dateil iicaiiy a luituight afterwards, 
tells us he had seem this very number of the Anna/s, and of 
course tliis very explanation, for the want of which he gravely 
tells the world iVlr. 11.'s theory is del'ective.” However unjusti- 
iiahle it may Jiave been in 1). t(j mls(pu)te the expressions of Mr. 
Herajiuth, yet as il was for the purpose of sujjportiiig his theory, 
tile injury was not to Mr. 11. but to !).'s own cliaracter. Hut m 
the foregoing paragraph, D. not only states that 1 made asser¬ 
tions a)Kl charges which t never did make, but even by inverted 
commas, as though they were literal extracts, ascribfjs to me 
ex[)vessions wliich 1 never used, and a meaning which 1 never 
intended ; and that for the exj)ress purpose of raising tlie impu- 
tutioJi that 1 had stated what was misnpporte<l by I'act. It is not 
true that 1 objected to Mr. 11.’s theory of heat by motion, 
“ because^ heat may for a time become* imperceptible, and again 
he developed without being destroyed.” I did not charge Mr. 
H.’s theory “ as being incompetent to explain,” or “as being 
repugnant to the plnvnomeua of latent iieat.” I did not object, 
Jior in any way alliule, to that part of Mr. 11.'s theory, however 
erroneous 1 may have thought it; consequently, 1 never did 
“ t(*ll the world that his theory was defective,” for want of any 
ex[)lanation in relation to it. F.very one of those assertions of 
-D. both ill substance and ellect, are utterly untrue. This will be 
clearly proved by the jiaragraph itself, to which he refers. It is 
the following: “ Experiment has clearly shown that caloric, or 
the immediate cause of heat, whatever it may be called, cannot 
he destroyed. However, under particular circumstances, it may 
become for a time imperceptible, it can lie again developed, and 
so be shown to have continued its existence ; if, therefore, heat 
and motion be identical, motion cannot be destroyed. This, I 
apprehend, the experience of every day, in addition to mathema-. 
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tical argument, tells us is untrue. We all every day see motion 
|yenerated and destroyq^d. No*r can this objection be answered 
ay a supposed difference in the nature of the motion, as we 
cannot even conceive of any difference in motions, except that 
which is made by their quantity and direction.” 

The reasoning contained in these observations, intended to 
show that the indestructibility of caloric is a strong argument to 
prove it cannot be merely motion, whetlier well Ibunded or not, 
is too clear to need any further explanation; D. has not 
attempted to answer it, but, as 1 have shown, he has resorted to 
a methotl of evading its force, which intelligence and integiity 
would have alike disdained. 

Til e next subject of D.’s reply is an objection to the ‘^gaseous 
body of very great tenuity/’ which Mr. 11. supposes fills all 
space.” Tiu; observations are not worthy of notice except as 
afi’ording another instance of the kind of misrepresentation of 
nieaning to which I), has resorted. '1 he following is the sen¬ 
tence to which D.’s observations were applied: “ The only 
proper answer to such a supposition is, ^ 8!iow this fluid to mt:; 
prove its existence by some oilier evidence than its being neces¬ 
sary to support your theory, for that argument can have little 
weight which founds the truth of a tlicoiy upon a sup|)Osed fluid, 
die existence of which fluid itself rests only upon the truth of 
the theorv.’ ” 

To this, D. rejilics: But the oddny of this request is, 
* Show’ me this fluid.’ Surely C. does not wish Mr. 11. to make 
this fluid visible. He does not .wish, does he, Mr. 11. to catch 
and bring to him a nameless being, a few particles of a fluid, &.C.” 
I should think D. wonkl not wish his intelligence should be esti- 
mated so low', as to have it siqiposed he w as incapable of per¬ 
ceiving that I dill not mean by the term “ Show,” to express a 
wish to have the fluid rendered visible; but. he must choose 
between such an estimation of Ins intellect and the estimation of 
his fairness, which would arise from the; supposition that his 
observations were only ;i[>plicable to a meaning wdiich he knew' 
I did not intend. 

D. proceeds to observe, ‘^C.spe-aks ofSu' Isaac Newton, and 
insinuates to the world that Mr. 11. is trying to overturn him. 
Except in the absolute equality of rccij>rocal attraction in the 
planets, which New'ton deduced merely from analogy, and of 
which no proof whatever can be furnished, there is no one plue- 
nomenon in which JMr. lleranatli does not perfectly agree witli 
Newton.” 

D. would not have much reason to boast of Mr. IL’s modesty, 
if it were true, tliat be did only differ from Sir Isaac Newton m 
his opinions relating to the mutual attractions of the heavenly 
bo4ie»; on those opinions are established Newton’s noblest 
fame ; nor will they, above all others, ever cease to be an honour 
-to the age and nation in which he lived. The evidence of their 
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trutli ia not mer«ly analogy; they are still more strongly con¬ 
firmed by the soundest mathematical demonstrations, and the 
ablest observations of astronomy. But the assertion possesses 
as little truth as modesty. I have already given one instance 
in which Mr. Herapath directly opposes Newton, where 
there is no relation to the reciprocal attiactiou of the planets; 
and as it respects the laws of the collision of hard bodies, it is a 
disagreement on the very basis of Mr. H.’s theory. And in 
addition, in the same paper from which D.’s extracts are taken, 
and to which almost the wh de of his observations relate, Mr. 
H. does liimself refer in terms to Newton’s Cor. 5, of the third 
law ofmotioji, and there expressly attempts to controvert it, and 
to prove that it is not true in cases of the collision of unequal 
hard bodies.— {A/t/iols, April, 1821, p. 2.) 

“ But,” says I). since C’. opposes Newton to Blr. H. 1 beg 
to ask him on what grounds he does it ? Is it on the doctrine of 
heat l^' And he then continues for the purpose of declamation, 
pretending to heliiwe that 1 opposed ^Mi-. H. to Newton upon 
that ground, although in the only two sentences in my paper in 
wdiicli Newton’s name is mentioned, the subject of opposition is 
exp^^s^Iy mentioned to bi; “ the doctrines of Newton in relation 
to the collision of hard bodies,” and for the fact of that opposi¬ 
tion, 1 liiivo Mr. II.’s own autliority. 

JJ. after sucli introductory observations, proceeds to examine 
the objections to the theory of heat by motion,” nor will the 
examination disappoint the promise of such an introduction. 

The lirst objection which lie attempts to answer, is, where it 
is shown that couseipiences necessarily arising from the tlieory 
are canitradicted by experiment; whence it is concluded that 
the theory itself cannot he correct. It will not he necessary to 
go through the reasoning to understand the kind of answer 
M'hich is given lo it. It was said by me in the course ol* the 
argument, if one atom (t, of the body A, having a greater velo- 
caty than fj, of the body B, overiake the slower atoms, the atom 
u will lose some ol‘ its velocity, which will he communicated to 
the atom and thence among the other atoms of the body B. 
The communication of motion from the atoms of A to the atoms 
of B will not he compensated ; for the atoms of B having less 
vclocaty than the atoms of .\, will never overtake them. The 
motion of ( he atoms of B, therefore, will he increased. So that 
if one body A have atoms of a less magnitude than a body B 
with which it is in contact, hut with a velocity inversely greater 
(that is, according to Mr. H. the bodies A and B being of the 
same temperatures), the inomentiun of the atoms (that is, the 
temperature of the body B) shall continually increase.” B. 
having extracted the greater part of this proposition, says, 
** What becomes of the temperature of A ? I do not know ; C. 
has not told us; but I suppose as the temperature of B shall 
continually increase, that of A increases too.” It must be remem- 
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bered in examining the truth of thi^ observation, that Mr.. H/s 
theory, upon which this argument is founded, and the truth of 
which for the purpose of deducing the consecuences is assumed, 
considers the motion of the atoms and the heat of the body to 
be the same thing. And then notwithstanding it is exoressljr 
stat^ that part of the motion of the atoms of the body A, that 
is, part of the heat of the body A, is communicated to the atoms 
of the body B, without any compensation, he ventures to assert 
that I have not told him what becomes of the temperature of the 
body A, but that he supposes it increases. He then proceeds : 
** Hence we have another source of heat we did not know of 
before. It is only to put two bodies in contact with unequal 
particles, and we shall have heat generated without the aid ot 
friction or percitssion ; and without chemical, galvanic, or elec¬ 
tric action. All this results by C.’s iriathematics/’ &c. 

Here D. first states that I have not told him what becomes of 
the temperature of A, which, to say the least, is a mere equivo¬ 
cation ; as I have told him what becomes of the heat of A, 
according to" the theory which D. supports, and upon which the 
argument is founded; he then supposes that the temperature of 
A increases, without offering the slightest pretence for such a 
supposition^ and immediately positively asserts that the absurd 
consequences to which tliat supposition would lead result by 
my mathematics.” I fear it is impossible to attribute with any 
reasonable probability such misrepresentations only to a want of 
capacity to understand the meaning of propositions so clear and 
intelligible; nor would a theory be Worth the trouble of an exa¬ 
mination, which rested on the arguments of an intellect capable 
of such mistakes. Some of the misstatements indeed are 
founded upon mere invention ; and, therefore, could not have 
arisen from misapprehension; and what then must be thought 
of a writer capable of such perversion of truth, or" of a tlieory 
retiring such support. 

The arguments 1 formerly used to show that the consequences 
fairly deducible from Mr. II.’s propositions in relation to the 
nature of heat and temperature, are inconsistent with 1‘acts, and, 
therefore, incorrect, were necessarily founded on the proposi¬ 
tions in the form and words of Mr. ii. himself; what modifica¬ 
tions he might afterwards choose to make in them, it was of 
course •impossible I should foresee. They were mere inventions, 
and the^same rules of philosophical argument (if there be any 
such) which authorised the exercise of the imagination at first, 
will equally justify his inventing new qualities to answer objec¬ 
tions founded upon his former statements. But unless D. be 
Mr. Herapath himself, I do not see upon what grounds he can 
* assume the same right. At alj events he cannot justify making 
' new contradictory propositions, yet such are assumed in D's 
reply. For4ps^nce, having assumed for argument sake, Mr, 
H»*s statements ** that heat arifses from afi intestine motion of 
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tbe atoms or particles, and is proportional 4) their individual 
momentum; ” and that the temperature of bodies is equal when 
the velocities of the particle are inversely proportional to their 
magnitude; I concluded that “ the greater atoms having less 
velocity than the smaller will never overtake them.'* Upon this 
I), observes : “ That is not universally the case. In consequence 
of the mutual action of the particles, they move both in their 
goings and returnings swifter at some parts ^ their paths than 
at others. Generally speaking, in the exterior particles, whiclit 
are those of the two bodies that come in contact, their velocities 
are the swiftest immediately before and after the collision ; and 
the slowest immediately preceding and following the exterior 
extremity of their path. Hence, therefore, the greater particles 
may often move much swifter than the less ; and, consequently, 
may frequently overtake and strike them.” Thus it is assumed, 
that the particles have paths, to which there are extremities or 
limits, at which they return, and near to which they move so 
much slower than at other parts of their paths, that the respective 
velocities of the particles at the time of their collision, may be 
directly the opposite of that of the mean motion of the bodies to 
which they belong, ilut. in the preceding page, in relation to 
the very same particles of the same bodies, he says^ “ nor can 
it ” (the particles) “ return to its own body, because the collision 
did not give it an inward, but merely diminished its outward 
motion.” Now this assumption that the particle will not return 
to its own body after the first collision, til. it,comes into collision 
with, and revieives an inward motion from, another particle of the 
second body, is directly contrary to the other supposition that 
the particles have limited paths, at the extremities of which they 
return of themselves. 

He proceeds, “ Now the outw^ard particle which” (the particle 
of the body A) next strikes, must evidently meet it with the 
meara motion J3 h of the particles to which it belongs.” But his 
other assumption is, that the exterior particle of bodies near the 
extremities of their paths (and there alone solid bodies could 
come into contact if they had the supposed motions) “ generally 
speaking,” move slower than the mean motion of the body. Nor 
can he with propriety found the supposed mean motion upon any 
contemplation of mine, I have not supposed any such second 
collision at all; nor is it probable (if it be reasonable to use such 
a term in relation to such a theory) that upon the supposqfi facts 
there would be a second collision. 

However contradictory each of these suppositions is to the 
other, it is equally opposed to facts. For if it were true that the 
exterior particles “ which are thos'e of the two bodies which 
come in contact,” had, generally speaking, a slower motion at 
the extremity of their jiaths, the communication of motion (that 
is, according to Mr. FT.^’s theory, the communicatio|kof temper* 
ature) from body to body, would not depend so much upon tbe 



2Q6 C/s 

actual, ieQiperatui^ of bodies in contact, as upoatM jp^ts of 
thcfpaths of the particles where the coUisioii took place. Ac&6c»idH<> 
ing. to the well-knowa facts, however, the communication of 
temperature dep^ids simply upon the real temperatures of the 
bodies ia contact. On the other baud, if it were true that tlie 
particles of bodies had such a motion as D. supposes, and would 
not return till they received an inward motion from collision with 
other particles in vacuo, where they could receive no such inward 
motion, the ^artid^s would altogether fly off and be dissipated; 
which is no ess contrary to fact. 

The remainder of D.^s reason ing on this subject rests upon the 
truth of Mr. H.’s theory of the kws of collii^on of hard bodies ; 
and 1 shall now proceed to examin e the answer D. has attempted 
to give to my former arguments upo n that part of the subject. 

3. €»Himences his observations in? the Aimah for May last, 
r>. 367, by attempting to show that absurd consequences would 
Sollow, according to the usually admitted theory of collision of 
bodies, from propositions which 1 have .made, or admitted to be 
true; the reasoning in this instance will b**? found to be as nearly 
as the different kind of argument will admi t, of the same nature 
as that upon which I have already observed. Before, he mis¬ 
stated the j^bvious meaning and expressions’; here he will be 
found to hav^e misstated the no less obvious co nsequences. 

D. states, “ He allows that bodies act with a force equal to 
their momentum, and, therefore, as one conseq uence, that the 
force with which a ljp,rd fixed plane, and a hard ba.ll moving per¬ 
pendicularly upon it, come in contact, is equal to tht'^ momentum 
of the ball.” Again C. grants that “ the intensity t'f the force 
with which two hard balls moving in opposite direct.^ons come 
in contact is equal to the sum of their momenta.” Admitting, 
therefore, that the three momenta in these two cases are respect¬ 
ively equal, it is evident by what C. himself allows to be true, 
** that the intensity of the collision in. the latter case is double 
the former.” It is on all hands allowed, I ljlfelieve,'in the c ase 
of perfectly hard bodies, that the changes of motion have at lea st 
the same ratio as these intensities. For instance, if a certaiiA 
intensity of stroke produce a certain change of motion, double, 
treble, 8cc. that intensity will generate a double, treble, &c. 
change of motion.” Most obviously the consequences of this 
Tea8onh%vts, that as the intensity of^ the collision in the case of 
the tw<^ bails coming in contact is double the intensity of the col- 
lisioqpn the case of the one ball striking perpendicularly upon 
the hard fixed plane, the change of motion is afeo double. Con¬ 
sequently, if wlien the one ball strikes perpendiculariy upon the 
plane, the motion of the one hall is destroyed; when the two balls 
^ come into contact, double that motion, or the motion of the two 
balls, is (destroyed. Instead of these consequences which are so 
^ direct and^or^usive, and which accord with what was stated 
in'my fi>rnieir paper, D. proceeds: ** Tkhrefore^ in the case of the 
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hatcl' body and plane, the' change of motlcti in the body ia the 
hellf of what G. adinffes' to that in either' of the two moveablia 
bodies.” I certaihly never did admits nor is it even plaosibfy. 
dediicible from any thing, which I have stated or admitted, that 
the change of motion in the one body is the half of that \rt either 
one of the two bodies; but, on the contrary, Ihave stated, and, 
I thinic; '5roved, that the change of motion in the one body is the 
half of tne change of motion in the two bodies4r But D. conti« 
nues, ** Consequently if, as C. asserts, each of the two bodies 
just lose the W'hole of its motion by the stroke, the body striking 
on the plane will lose only half its motion ; and, therefore, after 
the stroke, it will j^oceed right thrmigh the Jixed imperviable 
plane, with the other half motion that remains to it! ” Such 
consequences and observations are quite worthy of D.^s previous 
mode of argument. 

But how the proposition, that the change of motion has the 
same ratio as tie intensity of collision, “ precisely coincides 
with Mr. Herapath’s ” reasoning, D. has not explained. Mr. H. 
says, " if a hard spherical body impinge perpendicularly upon a 
hard fixed plane, the body will after the stroke remain at rest 
upon the plane.^’ {Annals, April, 1821, p. 284.) And he also 
says : ** But if two hard and ecjual balls come in contact with 
equal and opposite momenta, they will separate after the stroke 
with the same velocity with which they met.” {Annals, April, 
1821, p. 285.) In the first case, the whole motion is said to be 
destroyed ; but in the second, when the intensity of the contact 
is double, and consequently when the change of motion ought 
to be also double, there is no change at all, either in the c uan- 
tity or direction of the motion. There is a change in the direc¬ 
tion of the balls, equal altogether to fohr times the eftect of the 
one ball being stopped by the plane, but just as much motion 
continues in each direction as there was before the contact. 

The neid; extract from D.'s reply, on which it will be neces¬ 
sary to observe, is die following: C. says, “ that the intensity 
of the stroke between two bodies moving towards opposite parts is 
equal to the sum of their momenta; ” and, therefore, when one of 
them is at rest before the stroke, the intensity must be equal to 
the momentum of the other.” The words in italics, D. has 
placed within inverted comnms, so marking it as if an extract 
from ray former paper; yet there is no such sentence mor 

did I ever say any thing fairly capable of such a meaning. 
Speaking of two h|jrd and equal balls which ** come in contact 
with equal and opposite momenta,” I said ** the intensity of the 
force is equal to tlie sum of the momenta with which both balls 
come in contactandf it is a statement, of the truth of which 
there can be no doubt; b«it from that there is no rational pre¬ 
tence to conclude as a consequence, that “ when one of them is 
at rest before the stroke, intensity must be eqi^ to the 
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momentum of the other.” The body which is at rest before the 
stroke, yields to the force (of course not ^mong its parts but 
altogether), and consequently does not receive the whole inten¬ 
sity. It is evident that the intensity of the stroke, according to 
the sense in which D. and Mr. H. use the term, must depend not 
only upon the momentum of* the striking body, but the resist¬ 
ance of the body whicli receives the blow. When the resistance 
is equal to the whole force of the striking body, there the body 
struck receives the whole momentum; but in proportion as the 
resistance is less, the motion received by the resisting body is 
also less. The general proposition, however, which D. attri¬ 
butes to me, I never laid down, and his statement that 1 did so 
is absolutely false. Having, however, ascribed to me an asser¬ 
tion which 1 never made, he derives from it a consequence 
equally unsupported by fact. “ Puit C. tells us,” 1). says, the 
one body after the stroke remains at rest on the plane; therefore, 
the other body striking the (juiescent one likewise remains at 
rest after the stroke.” When the moving body strikes the hard 
fixed plane, the resistance is ecptai to the uunnentum of the mov¬ 
ing body ; but the resistance of the quiescent body is not equal 
to that momentum; and it cannot rationally be contended, that 
because when the resistance is equal to tlie momentum, the body 
remains at rest after the stroke ; therefore, when tlie resistance 
is less than the monientum, the body also remains at rest. Yet 
D. not only assumes that it is so, but insinuates that it is a con¬ 
clusion of mine ; although my iornier paper contains nothing 
from which any such iufenuice can fairly he drawn; and h(; 
knows that I have endeavoured to su])port the laws of collision 
of bodies w'hich have been laid dv)wn l.)v former mathematicians, 
by which the consequences are totally difierent. That H. was 
aware of this is evident from what follows in his paper. Now,” 
says 1). in the sentences immediately succeeding that which J 
liave just, quoted, “though this agrees with Mr. H.’s theory, it 
is decidedly at variance with the old. The did theory makes the 
two bodies after the stroke to go on together, and hence the 
collision deprives the striking body of only part, not of the whole, 
of its motion. C. has conscfpienlly embraced views in direct 
opposition to the, theory he means to advocate.” It is certainly 
extraordinary that any writer sliould venture to make such wdlfuJ 
misstatements. I can only exi)ose tlieni. I cannot descend to 
apply to them the only names which would be their appropriate 
designation. 1 must leave them to that disgust which every 
honourable mind must feel on perceiving them. 

I must, however, consider the. length to which I am led by 
exposing these misstatemeuts one by one, and I shall pass on to 
that which D. would call demonstvatioii, having put the supposed 
reasoning in the form of mathematical propositions. 

“ If two perfectly hard and equal balls at rest be similarly 
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struck by two ot^ier perfectly hard balls moving with equal 
momenta, the intensities of the strokes are equal.” (Prop. A. 
Anmih, May 1822, p. 260). The only material part of the rea¬ 
soning by which this proposition is attempted to be supported is 
the following: “ All the bodies being absolutely hard, the 
strokes are mere impulses whicli are begun and finislied with the 
very commencement of the contacts, and are, therefore, equally 
smart with respect to duration under every velocity. TTence the 
velocities of the moving bodies have no effect on the intensities 
of the strokes.” Mr. 11. lias stated in the A/nta/s for April, 
1821, p. 284, tiiat all the strokes between perfectly hard 
bodies have no duration, and are thence equally smart.” If this 
be true, as it undoubtedly is, the strokes are emially smart with 
respect to duration under evarry rnomemtum, ami conserpiently it 
may, with just as much reason, be concluded, that the. momenta 
of moving bodies have no ellcct on the intensities of the 
st rokes. 

Ihil if th(^ tw'f) similar hard balls wliich are supposi'd to be 
st in c.k, instead of being (piiosct'ot, v.ere moving witli tapial velo¬ 
cities, then Mr. ll.hiniseif does in a proposition whic'h I). has 
a.dopled (x\pril, 1822, p. 2!)4,), in (illcct. clearly admit, 
that notwithstanding the stroke.; would be efp.ially smart with 
r('S])(;et to fluration, yet the ^^!loelti('S of the striking bodies 
would have an ellecU, upon the iiitfuisities of the. strokes. “ If,” 
say tluy, “ a hard bodv overtake and strike another hard body 
MjMving uitb less velocilv in the same right line, the iirst body 
. ill alti r thc^ stroke continue its course with tiui same' \a;locitv 
which the otiicr body had before, and the second body will 
acfpiin; IVoiu the stroke a. luomi iiluin eripial to the dillerenec ol 
thr \e^..•i1i(^s of thf' bodies drawn into the mass ol the first 
'euly.” .Vccordine' to this j>ropositivm, if a hard Ijody A, with a. 
mass as 4, am! a veloeitv as 6, that is, with a m nnentum as 24, 
ov ertake another hard body Ji, with a mass as h, ami a \clociiy 

.IS d B will acipiire a momentum by tbe stroke =6—8x4— 12. 
"Uit d'tile body B moving with the like velocity be (jvortakeii by 
amtther body, f', having the same momentum as A, Imt having 
Its mass as 2, and its velocity as 12, the momentum gained by B 

will be 12 — 3 X 2~ 18. In D.’s [iroposition, the bodies whicli 
receive tlie stroke an.* supposed to la; quiescent, and in that oi' 
Mr. II. they arc supposed to be moving; that difference, how¬ 
ever, cannot viffect the urgnment of I), which is founded so lely 
upon the hict that the strokes are equally smart with respect to 
duration, and this is alike in both casv.s. 1 do not, liowever, 
allow that Mr. M.’s proposition is correct, further than as it 
admits that the difference in the velocities of bodies having equal 
inonieuta has an effect in the collision of hard bodies; but it 
serves to show the inconsistencies in the theory itself, and very 
New Scries, vol. iv. e 
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rarely indeed it is, that there are not such inconsistencies in a 
theory which is itself inconsistent with truth f 

That the difference of the velocities of hard bodies having 
equal momenta has an effect in their collision with hard quiescent 
bodies, will readily appear upon examination. If a hard moving 
body A, strike a hard quiescent body B, in the lines of their cen¬ 
tres of gravity, the quiescent body yields to the stroke, and this 
it must do lessening A’s motion, and increasing its own, until it 
shall have acquired a velocity equal to that of A. When B 
moves with a velocity equal to that of A, it is evident that A will 
cease to act upon it. This effect in hard bodies is produced 
instantaneously. I’hese things being premised, and they are 
too self-evident to require further illustration, the effects of the 
difference in the velocities may be easily made evident by num¬ 
bers. "I’hus if a hard boily A having a mass us <S, and a velocity 
;is G, and consequently a momentum as 48, strike in the line of 
their centres of gravity a hard quiescent body B, having also a 
mass as 8, B will not hav(; at'quired a velocity equal to that of 
A until A has communicatetl to it motion as 24; whtai both A 
and B will have a velocity as 3. But if another body (1, having 
the same momentum as A, say 48, but having its mass as 4, and 
its velocities us 12, strike when quiescent in a similar manner, 
B will not have acquired a velocity equal It) that of C until it has 
rectiived motion as 32 ; when and will both have a velocity 
as 4. The {piantity of motion altogether is, in both instances, 
the samt; alter the stroke as before, there being no motion, 
'destroyed by the collision ; but in one case the velocity acquired 
by B is as 3 ; in the other as d. In the lirst case after the 
.stroke, llie vvliole momentum 18 is divided by the whole ma.ss of 
A and B, or 8 + 8 — IG, making the velocity as 3, and the mo¬ 
mentum of B 8x3 = 24 ; in the second case, the momentum 
48 is divided hy the whole mass ofB and C, or 8-f-4=12, mak¬ 
ing the velocity of B as 4, and its momentum 8x4= 32. But 
the intensity of the stroke must be in proportion to the quantity 
of motion accpiired by .B, its resistance to the stroke being 
greater in proportion as it was required to attain greater velocity, 
'fhough, therefore, the bodies A and Cl, having equal momenta, 
would be ca])able of gh ing strokes of equal intensity where the 
V, hole motion was expended ; in the cases supposed, as the (piau- 
tify of motion communicated is difterent, so the intensity of the 
strokes is ditlerent. 

It w ill sutiiciently appear from the foregoing observations, that 
it was not from any difficulty iu answ’ering a similar theorem in 
Mr. 11.’s paper iu the j^tinu/s for April, 1820, that 1 passed it 
over with many others of the same kind, but because having 
shown enough to prove that the theory itself was erroneous, 1 
thought it unnecessary to trace out every error which it contained. 
Wlien, therefore, D. says, that “ C. descended for the purpose 
of suiting his own views to an artful omission of it,” he makes an 
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assertion which wholly untrue, and does me the injustice of so 
estimating iny conduct by his own, as to think that meanness 
possible to me, of which he has shown himself so capable. 

D.’s next proposition is so entirely founded upon the first asc 
to require no particular notice, but in order further to confirm 
them both, he makes quotations from Hutton, Playfair, and 
Kmersori, which, he says, are " perfectly compatible ” with his 
theory That this is true can be easily imagined, as no one will 
doubt that there are many sentences in those authors which, 
iiaving little or no rclatitiii to the question, cannot he said to be 
incompatible with it. Thus from Playfair, “ Bodies that have 
equal quantities of motion have equal forces or equal powers to 
produce motion.” But the question here is not whether thev 
have equal powers when their whole power is exertecl, hut whe¬ 
ther when the body struck yields to the blow, tiie whole motion 
is communicated; that is, whether the whole power is actually 
exerted. Again, “ i\ni velocities l/ei//g equal, a doul)l(^ mass will 
strike with a double force, a triple with a triple force, and so on.” 
(Hutton’s Courses, vol. ii. p. 132.) But what has this to do with 
Mr. 11.’s proposition, that the velocities of the moving bodies 
fiave no effect on the intensities of the strokes ” But his refer¬ 
ence to Maclaurin is more singular. “ Maclaurin’s Fluxions,” D. 
says, in which I believe his views of collision are expounded, 

). have not by me. If I had, 1 should probably be able to give 
another amusing specimen ofC’.’s knowledge of names instead of 
lhine:s.” If D. will refer to Muclaurin’s “ Account of ISh'wton’s 
Philosophical Discoveries,” p, 184, et seq. he will find that he 
maintains “ that in the actions of perfectly hard or indexible bodies 
tipou one another,” “ as there is no sjiring nor any force to sepa¬ 
rate them, they must go on together after th(“ir collision as if 
they formed one body.” 

P would, however, be endless to make extracts to this 
eftect from all the other writers referred to; I have, alreatlv 
done so in relation to some of them. But it is evident from 
“ her statements in his paper, that D. knows the I’aet that 
every one of these authors from whom lie has made these quota- 
hons, do, in their works, state propositions in relation to the very 
point in (question, directly contradictory to his theory, yet u]>on 
tliese quotations iilone, D. in efiect assumijs, what he must know 
to be perfectly iintnu?, that i^layfair and Hutton do not maintain 
those laws of collision of hard bodies which 1 have attempted to 
support.” {Aunals, May, 1822, p. 3b8.) 

This, however, is not the only disingenuous use he makes of 
these quotations, as will appear frora the next extract, which 
contains a difficulty or paradox, as he calls it, which, as he states, 
has perplexed him a little. “ Let a perfectly banl ball A, mov¬ 
ing with any velocity a, strike in the line of its motion another 
p.erfectly hard ball B at rest, then, by the old theory, the motion, 

V 2 
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of B after the impulse, or the motion it acqui;*es by the stroke 
ts A a — A = ; and in any other parallel case, the 

motion acquired by the same B at rest = Now by the 


views in the quotations I have made from Hutton, Playfair, 
Emerson, and C. himself, it is evident that if the momenta A a 
and A' a' were equal, the intensities of the strokes and tlie 
momenta due to the body B after the strokes would be equal. 

That is = V/ * or A = however unequal the value of 

A and A' may be.” 

A moment’s consideration will show, that this apparent absur¬ 
dity arises from another assumption made by I), without any 
reason, by which he attributes to the writers referred t o, o'piuions 
which he knows they do not hohl, and consefjuenccs which the 
very j)roposition he himself ascribes to them contradicts. That 
no sucli inference as that which D. has drawn from the quota¬ 
tions is fairly deducible from them, or w'as intended l)y tlie 
authors, is evident, not only fiom tlie quotations themselves, l)ut, 
what the authors have written in other parts of their works. 
For it is still true that “bodies act willi a force e<pial to their 
momentum,” although neither the force; nor }n(>nientum caj) 
fairlv be measured by the efi'ects of their collisions on bodies' 
which yield to the stroke? ; and that this was the opinion of those 
writers, 1). knew at the time In; attributes the contrary, nut to 
the quotalions only, but to their vit ws. Thus he has said belorc, 
“ The old th(;ory makes the two bodies go on together; and. 
hence the collision depriv es the striking body of only a part, not 
of tin; whole of Its motion.” {Amuth, May, 18 ‘ 2 ‘ 2 , p. 358 .) And 
one of the propositions which he has iiUroduced lor the purpose 
of controverting the old theory, is to show that tlie velocity of 
the striking body has no elle<;t on the collision if the momenta 
arc equal, (Ibiil. p. dtiO.) I Iiave already shown that the inonieii- 
turn of the body struck which is at rest before the stroke h 
ojj'ccU'd by the velocity of tbo striking body, though other things 
are equal, but the proposition itself sutlicicntly jrroves the truth 
of the old opinions, and D.’s knowledge of them. 'I hus he says 


that the velocity of B after the stroke is = and in any 

Other parallel case, B w = f'. But the momentum A a = 

^ A' + B 


A' f/f and B is the same in both cases ; therefore, A « B = 
A' a' B. If then A be greater than A''; A + B must be greater 
than A' + B, and consequently A « B divided by the greater 
A + B must be loss than A'' a' B divided by the lesser ; that is, 

aVb a'h b‘ ^hen, therefore, B. states, that by the 
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old theory, Jiv after the stroke is and in parallel cases 


A'a' B 


, ^ he must have known that the writers who supported it 


did not think the momenta due to the body B after the strokes 
would be equal. It was, however, unnecessary in order to show 
the mode by which this dillicult paradox w'as raised, to do more 
than refer to the paragraph itself; wiiere he ventures to attribute 
to Hutton, Playfair, and Emerson, the belief that when A a = 


A' u', then 


A «B 
A + ii 


A' n' R 

A' -1- R’ 


however unequal A may be to A'^; 


that is, that Hutton, Playfair, and Emerson, believed that equal 
quantities divided by unecjual quantities profluced equals. 

Tlie next proposition is the one stated bv Mr. Herapath in the 
Aiumb for April, 1821, p. 287, with its form a little altered. “ If 
a j)erfectly hard ball strike another pcnfectly hard ball at rest in 
the lino described })y the centre of gravity of the former, the 
striking body will remain at rest after the impulse, and the other 
will proeeerl in the same right line in which the former was 
moving, and with the same monu-ntum.” 

k'roin this,” Mr. H. has himself stated, “ it follows that a 
body in a stati? of fre<i and perfect quiescence, liowevtu’ small it 
mighl be, will destroy the motion of another body however large, 
and howi'ver great its momentum.” Whether or not such pro¬ 
positions are not self evidently tminie, 1 must leave to the judg¬ 
ment of your readers; it is certaijily impossible to exaggerate 
tluMU. It will not, howev(;r, be dillicult to show the fallacy in 
the reasoning ollercd in support of this proposition, nor will it, I 
apju'ehend, occasion surprise that it should he found to rest on 
assuiupiions as iinlbuiuled as those wdiieh have already been 
expos<d. 

“ vMl that I require,” says 1), “for dernoustratiug this pro¬ 
position is, (hat Lhc ittleiiaalt/ or f orce <>f percussion be (he same u.v, 
e*' effual tOy the motion <^enernted; and that t he foree of perrnssion 

proportional to (he genera(in<f tnonientam. \Vi(hout adverting 
to the pn;ceding ])ropositions, each of these postulates is admit¬ 
ted in the (jnotations I have made from the authors (hvis quoted 
against Mr. Herapath.” 1 have already made some observations 
on tlie meaning which 1). has endeavoured to apply to Umse 
quotations, winch arc ecjually applicable to the postidates said 
to be deduced from them, upon which the rt:asoning in support 
of this proposition rests. For the generating momentum must 
evidently be the momentum which generates motion ; that is, 
the momentum expended in producing motion, and consequently 
when the body struck yields to the stroke, the generating mo¬ 
mentum will not be the whole moiuentum of the striking body. 
Although, therefore, the momenta of the striking bodies maybe 
equal, the momenta expended in producing motion in othei; 
bodies at rest; that is, the generating momenta, may be unequal. 
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This has been so fully explained before, and i j in itself so evi¬ 
dently true, that it would not have been again repeated, but that 
the whole of the argurnevit in support of the proposition depends 
upon an assumption of D. that if the momenta of the striking 
bodies he equal, the generating momenta and the momenta of 
the bodies struck must be also ecjual. I have already shown 
the fallacy of those propositions and reasoning, by which D has 
attempted to prove that the velocity of the striking body has no 
effect, upon the motion of the body struck, if the momenta of the 
striking bodies are equal; but in the support of this proposition,. 
D. has not rested upon them, but instead has relied iij)on t]»o 

{ )Ostulates belore mentioned. He then proceeds, “ Let B, B', 
)e two perfectly liard and e(pi<d balls at rest, and let A, A', be 
any two other i)erfectly hard l)ulls striking respectively B, If', 
according to the conditions of the proposition. Let also a, 
be the velocities of A, A', before the strokes, so that A o — 
A' fl'. Then if />, be the veiocaty of B alter the strokes, and 1/ tliat 
of B', W'e have B h = IV h' and b — //.” Lj)on this assumption 
that h = 1/ rests the wlu)le of the reasoning supporting this ])ro- 
position. 1 have, however, already shown that this is not tlse 
case unless A = A', and consequently a — a' fur, as before 
jshown, the velocity of the body struck dep(;nds upon tlu; velo¬ 
city of the striking body, and consequently B b may tliller IVoni 
B' // to any extent less than A a. Having assumed without 
:-:ullicient reason as a consequence of his postulates that b — 1/, 
lie j)rocccds l,o show^ that if it he true, and A' has any vcdocity 
after the stroke, “ the body A' which cannot move I’aster than 
B", because it comes behind it, might, nevertheless havt; a greater 
velocity in the same direction, which is absurd.” 1. readily admit 
tliat if it ho assumed that b = //, whatever may be the 
magnitudes of A, A', this absurdity will i'ollow'; but this 
only shows that the assumption is not branded in truth 
and consequently that if A be not equal to A',- then B b shall 
not be equal to IV (/. But D. concludes, not that B h is not 
/;qual to B' // unless A = A', but that “ A, A'', must remain at 
r(?st after tile impulses, and consetpiently the bodies B, B , pro¬ 
ceed with the momenta A a, A' a', respectively.” That this <atn- 
clusion is not warranted by the premises is sufficiently evident 
from ^he jireceding observations. It was not, however, possible, 
that the proposition should he proved by the argument ad absur- 
datn, as no absurdity could be greater than the proposition itself 
which it was produced to prove. 

The next proposition (Prop. D) is a repetition of part of Mr. 
Herapatli’s Cor. 3, Pro]). 2 {Auauts^ .April, 1321, p. 286), with a 
little varialion of terms. “ If two perfectly liardand equal balls 
come in contact, when moving with equal momenta in the same 
right line towards ojiposite parts, the intensity of the stroke as 
felt by each body in a direction opposite to that in which it was 
moving is equal to the sum of the momenta of the two, or twice 
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the momentum of'eitlier one before the stroke.” That bodies 
act with a force equal to their momentum, is a maxim which D. 
Jias repeatedly and triumphantly quoted, and momentum is tlie 
^piantity of motion in a given direction. It is also tpiite clear that 
neither of the balls can themsedves act in a direction opposite to 
that in wdiich they are moving. The utmost intim.sity of force, 
therefore, with which eitlicr of the balls can act, is its own 
moinemtum ; and that only in the direction towards wliich it. 
move.>. The acting force is necessarily the same at the time of 
the collision as b' fore ; and constHpiently at. the iuslanl of colli¬ 
sion each ball acts with a fore.e equal to its own momeulnm in the 
direc-tion towards wliich it moves; and as both balls are moving 
in ooposite directions, they eacii act witli a force etjual to tlieir 
<nvu momentum in a diree.tion op[)osito to the direction of the 
other ball. The intensity of the collision, iherc'l'ort!, is tlie sum 
of the momenta of the two, but the force in each direction is tlio 
momentum of each one ; and coiisecpiently “ tlie intensity of the 
stroke as felt by each body in a directioir opposite to that in 
wiiich it was moving,” is equal t.o the momentum «»ftuu'. ball, and. 
not the momenta of (wo ; tbril'they acted in (vacJi direction with 
a f'oree equal to the imumuifu of two balls, it is evident tin; 
wneli! I’orce would be doubled by the collision, whicll is iinpos~ 
sible. 

I). professes to ^lemonstrate the proposition from the priiuaples 
arlinitted in the whole tluairv, and he cmnmences liy stating 
truly, that “ lly the old theory, if a hard body ;l, having the 
velocity of e, strike another liard equal body at rest, the; 


A <1 


motion communicated to A' by tlie impulse is ^ A 


A It ,, 
* 


fins he [iropeHy treats as the inti-nsity of the stroke, and uses it, 
as ac.h ill his reasoning. l»ut, in the same argunienl. in which 
h(.‘ uses (Ins as corri'ct, ho states, and assumes that he has 
provtal, that. “ when one of the bodies is at rest,” ‘A.he intensity 
o( the stroke on each is eipial to the momentum ot the moving 
body.” 1 have already shown that the latter statement is not 
true ; but if it were, the former could not be so; aiui the rtaisoii- 
ing can little deserve the term of strict matliematical iinluction, 
which assunuis In its support as true two pi'opo.silions (piite 
inconsistent w'ith each other; namely, that the intensity oP tin; 


stroke is equal to 


or half the momentiun of and also equal 


to the momentum of the moving body, or the whole momentum 
of A. It is, however, worthy of the riorollory whic.li ho founds 
upon it, but which has already been sutUcienlly refuted. 
“ Hence,” he says, the two equal bodies after the impulse 
recede towards the parts whence they came witli the same, 
momenta they had before they met,” 

In the theory of motion rightly understood,” says Muclaurin, 
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in his Account of Newton’s Philosophical Discoveries, p. 130, 
“ the same laws that serve for comparing, compounding, or 
resolving motions, are likewise observed by pressures ; that is, 
the powers that generate motion or tend to produce it; and it 
adds no small beauty to this theory of motion that both observe 
the same lav/s.” Accordingly many of the laws of collision of 
bodies are afterwards exhibited by Maclaurin from the etiects of 
pressiire. In Ibrmerly observing, therefore, upon Mr. Il.’s 
theory, 1 exhibited the incorrect consequences which were dedu- 
cible from his reasoning (jii the laws of motion in a sentence 
similar to the corailary just, qtioted, by an instance of its eifect in 
a case of pressure. “ 'fhus il a man push with all his strength 
against, a wall, say with a Iona; as 10, action and reaction being 
equal, iIk' wall resists v. ith a for«-e as 10, exactly in a'similar 
manner to the hxcal plaiuMn Mr. II.’s proposition. If instead oi’ 
the* wall there be an ()Yq)osing active force, another person, for 
instance, pushing against tlie fust, with an exaxitly e<|ual force, 
the elli'ct to the first will be; jiist. the same as the wall, and lUiither 
pers(tn will be ablt; t<i mo\e the other. Hut by Mr. lTeraj)atli's 
reasoning, each jx rsiui w'ould bo acted on in a direc,tion ojjposite 
to that to^vards wbieli b»' pushed, by a fori;(‘ etpial to t.wiee the 
(brc(' of (,'ilber <iiu“; that is, with a foret; as ‘iO ; and c()nse(|uently 
both must be puslu'd backwards ; a conclusion notoriouslv con¬ 
trary to fa(;l. And yet this is the naisoning bv which ar<' to la; 
overturned, in one short page, llu; doctrines of Newton, Mac lau- 
rin, Hutton, Plavliiir. aied inumii( ral)le ollu r Tualh<!mati<‘iai!s, in 
relation to the collision of hard bodies; the first principles of 
wliicii too are as iU'arlv as possible s<.'II-e\ident.” l'pc)nthis, l_). 
oi)serv('S, “ These sentences, as fiir as I understand them, dis¬ 
tinctly charge Mr. 51. with confounding pressure with impulse.” 
Certaiiilv no understaiuliiig can la; worst* than one which chooses 
to misunderstand, and no other could derive se.ch a charge from 
those sent('uces. 11c adds afterwards, “ (’. -tells us that the 
pushing case 1 hu*’e just fpu>(ed which (\vith liow imu^b truth the 
reader may judge liaun tlu* (a)uutcr (jiiotations), he informs the 
wrji’Id, is Air. !!t;rapath’s, is that, by which it is intended by Mr. 
11. that the dta trincs of Newton,” ike. “ arc to l>c overturned, in 
iclation to the collision of bard bodies.” I wall only observe 
upon this, that the extract is all that I ever said on the subject; 
and it may hi; tlu'iuui ascertained whether, when 1). said that I 
chargtul Mr. II. “ with confounding pressure with impulst*,” that 
I informed the world that “ the })ushing case,” as he calls it, was 
Mr. Ucrapath's, and that I told them it was by that by which it 
was intended by Mr. 11. tliat the doctrines of Newton, ike. were 
to be overturned, his assertion was not absolutely untrue. His 
motive in the assertion mayebe gathered from his insinuation that 
what I said was not accordant with truth. 

1 have now, I believe, examined all that is oH'ered in the form 
of rca.soning in D.’s papers. Had it indeed been reasoning, 
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liowever able or severe it might have been, and however dithcult 
to have been answered, that examination would have given me 
much pleasure. The mental etiort required to meet a powerful 
argument, though great, is invigoraling to the mind, and health¬ 
ful ; and gives it that tone and elastic energy which is no incon¬ 
siderable enjoyment; but the toil of dissi:cting and cxj)osing a 
vast mass of misstatement and mi.srepresentation, though less 
difficult to accomplish, is merely laborious, fatiguing, and dis¬ 
gusting ; and I fear the exposition will be found so by your 
readers. There still, however, remain one or two topics wliich 
D. has used lor declamation, which will claim a few observa¬ 
tions. 

The -first whlcli 1 would notice is tlie boast tliat Mr. Tl. has 
com]iair*ed his tiieury with so many ex|)<n‘inieuts, and has pre¬ 
dicted the phenomena of so many new ami untried cas<!s. Pro¬ 
bably the credit which is claimed for i\ir. 11, in his proj)hi:;tic 
character may not be readily granted, as long as the cases 
rtniiain new ami untried. It is, howeven-, by no nu aits extraor- 
dinaiy, that he slmukl be able by bis theory plaiisihly to explain 
many phenomena. Seriously to [jublish any livi)otliesis which 
was evidently incompetent to aeeouut for any of the phenomena 
of nature, w<Hdd ])rovc the writer not foolish, but insane ; it is, 
tiieref»tre, to bo expected, tliat. every thefiiy should afford an 
explanation of some class of (wperiincnts or observations, fiut 
that which tnay properly b(; demanded oi" it is, that, it should 
l>t;sides he consistent wiili all the phenomena of nature; for if 
its truth be clearly contradicted by any one fact, that is suflicieut 
to prove its incorrectness. In my fomu.r j)aper, i poiiitcd out 
many (-ases iji wliicli facts we.re inconsistent, with the theory ; 
and m this, i have, endeavourerl to show that tiny still remain 
■une\’]>laincd. Ihit Mr. Jl. hiniselfadmits that, liis tluairy oj)poses 
co;jclusions drawn by other v. liters, iltoiigh the observations on 
which they are founded are exeecalingly numerous, 'flius he 
does not hesitate to conclude, that if two in volume of hytlrogen 
unite wdth one in volume of oxygen to form water, the atoms of 
oxygen will bo double in number tliose ol’ liydrogen. (A/nia/s, 
.hine, 1821, p. 40d.) Vet that conclusion is (qiposed by almost all 
the ablest chemical writers. 

The manner in which the coincidence between the tlie.ory tind 
flujse experiments with wliich it accords is produced is so‘singu¬ 
lar, that it will deserve a few moments’ examination. “ On the 
supposition,” says Mr. H. “ that mercury and water are homoge¬ 
neous fluids, I have found from the besi expiuiinents I can pro¬ 
cure, that the ratio of the nunu.Tatpms of mercury and water is 
about equal to that of 1 to 2 ; and the ratio of the magnitudcvS of 
the particles equal to about that ^f 27 to 1; and, therefore, the 
ratio of their diameters, supposing them similar, about that of 3 
to 1. This greater numeratom of the water is indicated by the 
mean temperature of the mixture of equal parts of mercury and 



218 C.’s Reply to D. [Sept. 

water always being iu favour of the temperal-ure of the water, 
and the excess of magnitude in the particles of mercury by its 
leas disposition to be alfectcd in volume by changes of tempera¬ 
ture.” Thus it appears that Mr. II. pretends to ascertain the 
proportionate number of atoms by the mean temperature of the 
bodies on their mixture, as determined by experiment; and it 
having been so determined that if a given volume of mercury at 
the teniperaturo of 100° Fahr. be mixed with an equal volume of 
water at the temperature of 40°, the temperature of the mixture is 
about (i0°, and consequently that the ed'ect of the water upon the 
temperature in proportion to that of mercury is as 2 to 1 nearly, 
that is assumed by Mr. 11. to be the proportionate number of 
atoms. Mr, 11. then proct'eds, “ 'fahiug these numbers for cor¬ 
rect, I find that if a given volinno of mercury at the temperature 
of 100° Fahr. be mixed with an equal volume of water at the 
teuq)erature of 40°, the temperature of the mixture should be 
694-°; itiw 00°. And if the same temperatures be 

taken, but the water b(j juit at the higher, and the mercury at 
tile lower tom|)erature, the: mixture should be at 794-°: Dr. 
Henry says it is iu:ariy 80°.” Thus it is first assumed that if 
upon the mixture of ecjual (piantities of mercury at 10(F, and 
water at 40°. the resulting temperature is 00°, the numeratoni, 
as Mr. 11. calls it; that is, the jiroportionate niimlier of atoms in 
the water in comparison with thos{* in the mercury shall be as 
2 to 1. And the comparison of Air. ll.’s theory with experiment 
consists iu reasoning back again, that if tin uumeratoin be as 2 
to I, then if a given quantity of mercury at 100° bo mixed with 
an equal quantity of water at 40°, the resulting temperature 
ought to be nearly (i0°. That is, if it be true that if the result¬ 
ing tenipciature be as {)0'\ the luuneratom must be as 2 to 1, tlicn 
If the numcratom be as 2 to 1, tlie resulting* temperature shall be 
•as 00°. 8o that if you will tell Mr. II. what will be the result¬ 
ing temperature of a mixture of two tiuids Imvingcertaiu previous 
temperatures, he will by his theory again tell you the very same, 
and will also calculate what will be the temperature of a mixture 
of the same fluids mingled at other temperatures. This mode 
of reasoning will doubtless give results very accurately coincid¬ 
ing with cxjieriments, but as it is merely reasoning in a circle, it 
can tend very little to prove the truth of the theory, howower 
long a list niav bo furnished of such facts. 

Another topic to which D. frequently refers, with much appa¬ 
rent self gratulation, is the opinions of other philosophers, and 
chiefly that of Sir 1. Newton. To him he refers more than a 
dozen times, but only once fpr the purpose of making a quota¬ 
tion in confirmation of the theory, anu that once he draws an 
inference which the next sentence wmnld have shown w'as incor¬ 
rect, and which is directly contradicted by other parts of his 
works. With what justice he claims the support of several 
other philosophical writers to whom he has referred, the extracts 



1822.] C:s Reply to D, 2I& 

which I have alreacly given will sufficiently show. With respect 
to Sir I. Newton’s opinions also, 1 have already proved by 
extracts from his works, that on the laws of collision, they 
directly, both in words and meaning, contradict Mr. llera- 
path’s. Even, therefore, if Newton had positively staled it as 
his opinion that there did exist such a gravitic medium as Mr. H. 
speaks of, and that he really considered it to be proved that heat 
^vas only motion, yet as Mr. H.’s laws of collision of hard bodies 
is at the very basis of his theory, there woukl still exist a difl’er- 
euce in relation to all that is peculiar to Mr. Herapath's philoso¬ 
phy. Tile manner, however, in which Newton suggests these 
peculiar thoughts on heat and gravity is so striking an illustra¬ 
tion of the distinction which should b<^ made in the statement of 
liypotheses and I'acts, and otl'ers so singular an instance of the 
mod(>sty of his exalted mind, that 1 cannot refuse myself the 
pleasure of making some extracts. 

“ But,’’ says iVlaclaurin, speaking of Sir 1, Newton, in his 
Aci'.uuntof his Phih^sophical Discoveries, p. 9, “ while he was 
thus <lemonstrating a great number of trutfis, he could mjt but 
meet with hints of inuuy other things (hat his sagacity and dili¬ 
gent observation suggested to him, which ho was nut able to 
♦‘stablish with ecpial certainty, and as thesis vviae not to neg¬ 
lected but to ])e separated with care fiauu the others, he, there¬ 
fore, <'<dlected them together, and [)ro[)oseil tiiem under the 
modest title of queries.” 

It is in those (juerics, and in what he calls CogiUitiotHS 
vurict ,'' that are coiitalneil thos(‘ speculations of N(;wton on the 
causes and nature of heal anti gravity, to which 1). riders, lint 
the manner in which he s«’.gg’cs(s them alfords no pretence t«> 
I'ousiuer them his ojiinions. Thus in the advertisement to that 
part of his works, in which the “Question” relating to gravity is 
|nii,'1ished (Newt. Opera, vol. iv), he says, “ And to show that 1 
do not take gravity lt>r an e-ssential [uoperty of bodies, I have 
addt;d one tjuestiou concerning its cause, choosing topvo[)ose it 
t;V way of a question, because 1 am not yet satisfied about it for 
want of experiments.” And in the question itself, speaking ol 
the objections made to his opinion of gravity, because lie cannot 
account for the causes, he says, “ Later philosophers banish the 
e.oiisideratioii of sucli things out of natural philosophy, I'eigning 
hypotheses for explaining all things mechanically, and referring 
other causes to metaphysics ; whereas the main business ot 
natural philosophy is to argue from phenomena without feigning 
hypotheses, and to deduce causes from effects till we come to 
the very first cause, which certainly not mechanical.” Jn his 
letter to the Hon. Mr. Boyle (Ibid. p. 38o), he says, “ Tlie truth 
is, my notions about tilings of this kind are so indigested, that I 
am not well satisfied myself about them ; and what 1 am not 
satisfied in, I can scarce esteem fit to be communicated to 
others, especially iu natural philosophy, where there is no end ol* 
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fancying.'^ And be then adds, I shall set down my apprehen¬ 
sions in the form of suppositions.” He concludes the same 
letter: “ But by what has been said, you will easily discern 
whether in these conjectures there be any degree of })robability, 
which is all I aim at. For my own part, I have so little fancy to 
things of this nature, that had not your encouragement moved 
me to it, I should never, I think, have thus far set pen to paper 
about them. What is amiss, therefore, 1 hope you will the more 
easily pardon.” 

The contrast wliich is thus afforded by the style of Newton to 
the manner in which Mr. Herapath and D. liave written on the 
same sul)ject, tliough exceedingly striking, will occasion no sur¬ 
prise to those who are accustomed to look for modesty and sim¬ 
plicity from minds in proporlioji as they are elevated and supe¬ 
rior; and to expect that by how much experimental and philo¬ 
sophical truth is habitually contemplated witli a clear and lucid 
perception, hy jnst so much will these “ conjectures,” tlicse 

feigned hypotheses,” tlicse fancies,” as Newton calls them, 
be esteemed doubtful and w orthless. 

There are many other parts of D.’s papers which it w'ill be 
perceived 1 have unt thought worth notice. When, for instance, 
he over and over again moekingly r{ipeafs without any sensible 
application or meaning, phrases which f formerly used ; when 
too he asserts that 1 am “ miaccjiiuinted with one of the com¬ 
monest of Newton’s ideas,’' speaks of my “ conclusions too 
absurd to he entertained l)y any other person,” “ ridiculous con¬ 
clusions,” “ temerity,” folly,” “ absurditv,” “ presumption,” 

(juihbling ; ” rt^coimnends me ft) avoid etpiivocation,” “ sub¬ 
terfuge,” “ paltry attempt to evade,” »kc. with many other such 
jnsiuualions and cxjiressions, T have tliought such things not 
deserving an answer ; they oidy degraded the writer, if they 
wtTC not indeed to he expticted as the natural style and manner 
of one capable of the wilful misstatements and misrepresentations 
w’hicli 1 have exposed. V« ry many other similar misstatements 
and misrep'i'osentalions I have passed over without observation, 
where they were not interwoven with tlie propositions offered as 
answers to what I had previously written ; I have show'n enough 
to guard his readers against receiving as true, without examina¬ 
tion, any of his assertions, however positively made; and the 
occii'patiou of exposing them is too unpleasant and disgusting 
not to 1)0 avoided as much as it can be done w'itb propriety. 

With respect to the author of these papers, 1 certainly will 
not choose to attribute them to Mr. Herapath himself. 1 am 
aw'are that Mr. 11. has beeji misled into a manner of attack upon 
>yhat he calls the illiberal opposition ” from members of the 
Royal Society, and the aljsurdities and strange paralogies” of 
Mr. Trcdgold, wliich will give some countenance to the suppo¬ 
sition that he mighl have been tempted to indulge in any longer 
paper, in the more liberal use of those terms not usual in philo- 
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sopbical controversies, but which are contained in the papers of 
D. Nor can it be*unobserved that there is in these papers an 
apparent most intimate acquaintance with every part of the 
theory of Mr. U. both publishe<l and unpublished, and of the 
meaning, and even secret motives of the expressions and omis¬ 
sions in Mr. H.’s former papers, and at the same time an un¬ 
usually energetic and triumphant interest in his philosophical 
'..pinions. These things may probably induce many persons to 
do Mr. H. the injustice to ascribe the papers to him, anil, per¬ 
haps, therefore, he may think it worth while publicly to disown 
them ; but for )uyself, having traced in them so many other 
unfounded assumptions, 1 can easily admit that these circum¬ 
stances should be added to the number. The contrary too is not 
s(^ easily conciavcd. 'rhough indeed it is neither extramilinary 
nor uupaidonable that a writer, having n ith no inconsiderable 
labour pre[)ared a new theory in an important branch of natural 
philosophy, sliould Ix' indtici'd to value it rather more highly 
perjra[)s than its mmils would warrant, and hi' h'd hy a zeal and 
ciKU’gy m its support, to use laugiiagi* U(3t suited nor usual in 
philosophical di^eus^ions • it. is not. easily to bt' imagined that 
anv one who feels witfiin liim any jiulss* of honourable audiition, 
to distinguish jiimseli'in ilie seicutdie. ibse.overii's and controver¬ 
sies ofthe age, should almost at Ids very outset stoop to such a 
course of wilful misst at (alien I. and misrepresent ation as D.’s ])apers 
eNlnliii. o\( u to tin; e'.liad of giving in inverted commas as tlio 
litiaal expressions of a writi r, what, was uevi r written, meant, (Vr 
th ought bv him. Sui li coiubict must ni'cessarily witlica’ all his 
liopes in tlu'ir very opcaiing, hy rendering' it impossihh.' for any 
piasoii of'honoural'h; feeling to contimn; a correspoudeviei' with 
h; m. 

1 must indeed s'ill think that INlr. llerapath has niistakin the 
pidli lo j,>hdosophieal sei* iiee, in dej-.arting I'rom exfierimetd anil 
observa’ ion, as the fomidatioii of his opinions, and resting them 
on lu'i'tain suppo>.( d properiies of liodn's, tlie knowledge ofthe 
x.ist,ence of winch is not <lc(!uced Iroin the examination of pho- 
mnnena, but springs from tlu' imagination; contiading Iniiisclf, 
if the llieory In- ao framed, as toaceord with some one consider¬ 
able class of facts, Sncli w as not Newton’s mode of philosophi- 
<ail discovi'iy. “ Quicquni enim ex phiciiomenis non dedueitur 
hypothesis vocanda csl; et hypotlieses. sen metapliysieu'. sen 
jdiysiciT'., sen (p;alnatum oe,i ultanm>, sem mechanica', in philoso- 
phia experimentuli loinini non habent.’’ (Newt. Opera, vol. iv. p. 
493.) “ The main business of natural philosophy is to argue 

from plncnoinena without feigning hypotheses,” and when once 
the inductive plnlosophy is departe(l*frorn, and the imagination, 
instead (jf fact and observation, is made the basis oftheorv, ‘‘ there 
is no end of fancying.” Bid. however much it may he necessary 
that Mr. H. should change his course of philosophical thought 
and study before he can generallv attain among scientific ineq 
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that rank as a philosopher to which he seems to aspire, his 8uj>- 
porter D. has much more to change in his manner and style of 
writing, and his integrity as a controversialist, before he can 
deserve that any further arguments or observations of his should 
be regarded with any other feeling than contempt, 

I remain, yours, &c. C. 


Article VIII. 

Lunar and Solar Phenomena seen at Toula^ in Russia. 

By Mr. Longmire. 

(To the Editor of the Annah of Philosophy.) 

SIR, Whitehaven^ 8, 1829.. 

On Feb. 18, 1819, O. S. at about eight o’clock, p. m. the 
moon being nearly full, and nine degrees above the horizon, and 
the night still and very clear, 
with hard frost, there appeared ; 

jiear the moon six perpendicular j ' 

spires of light; every two of ;< 

which had a common base in the i V 

middle, and in a horizontal line , i f 

drawn through the moon’s cen- ~ 
tre. The whole formed three 

perpendicular elongations of ^ | '« 

light; the middle one being on 
the moon, and the others, at 9° .6 

*011 each side of it. The j)oint 
of the upper spire at the moon was Ifi” above the Iiorizon, and 
the inverted spire extended to the ground. The other elonga¬ 
tions were half the length and breadth of the middle spires; 
whose base was equal to the apparent diameter of the moon : 
w hich, where these spires were seen, was enlarged one-fifth. 

The colour of the elongation at the moon was a light yellow, 
unbroken lor two thirds of the length ; but nearer both points, 
it consisted of perpendicular blue streaks, somewhat lighter than 
the sky. Perpendicular blue streaks formed the other elonga¬ 
tions. The stars shone through the streaks, and the sky was 
seen in the spaces between them 

I have attached a sketch to this paper in which A is the moon, 
B the spires on it, C D the other spires; the parts a h are light 
yellow, and the parts c r, with the whole of the spires C D, are 
blue. 

These very beautiful phenomena were visible to a spectator in 
the town, but not in the country adjoining it. The heat from 
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the houses seemed to melt a highly attenuated frosty vapour in 
the air, and in thi% heated medium, the spires were situated. 

In the month of July, the same year, I observed a perpendi¬ 
cular elongation of faintly reddish light from the setting sun to 
the clouds. Its breadth was equal to the sun's diameter. 

The western sky was covered with clouds, except an opening- 
round the sun 15* high, and 12° wide. The departing rays, as 
is usual in this country in summer, coloured t.ie edges of the 
clouds, wherever they penetrated, a scarlet red ; and from the 
unevenness of the surface, gave the illuminated parts the appear- 
artce of flame. 

This elongation of light apjmared to extend forward nearly to 
the observer. The place where I stood was on rising ground 
near lire ^own; at about half a mile in front was the river Oupa. 
In the va[)our rising from the river, and the dampy holm on this 
side of it, originates this elongation of the sun’s tigure. 


Aiitici,e IX. 


vVnai.ysks of Books. 

M.>’*noivs of the Astronotnical Socicli/ of London, Vol. 1. 

Jjondon, 1822. 

iConilinh'd from p. 153.) 

Th<^ second of the three memoirs furnished by the Rev. William 
Pearson, is entitled, On the Construction and Use of a Mi- 
c’'ometrical Fiyc-piece of a Telescope.” Tin,* rationale of the new 
contrivance is giviai, jrreviously to explaining the application 
(.j tire ilonbly-refracting power to soirrr^ of the most delicate 
measurements in practical astronomy; birt this preliurinary disqui- 
sitiorr, which is extended to a considerable length, not admitting 
of intelligible abridgment, nor indeed bearirig very materially 
upon the subject, we shall proceed to give Dr. Pearson’s account 
of the ajrplication of this power. “ In measuring the diameter of 
a .small body of sensible dimeirsions, tire sliditrg tube containing 
the prism must be steadily and gradually moved by the finger 
and thumb, backwards or forwards, rrutil after adjustment for 
good vision, tire two images of the object come exactly into 
contact, edge to edge : in this situation the distance indicated, 
will be the argument for entering the tabic of powers ; and the 
power there seen by inspectiorr, will be the proper argument for 
entering the table of measures, which will give at sight the appa¬ 
rent diameter, in seconds and pajt« of a second, without furtner 
correction. When the angular distance between two stars, 
' satellites, or other luminous points, is required to be measured. 



2S4 Afia/i/ses of Books, [Sept, 

there will be two pairs of images formed, and these may fall in 
any direction with respect to each other; but turning the move- 
nhlfe tube with the prism round more or less wiU bring the four 
luminous images into one straight line ; in which position, if the 
second and third images coincide exactly, the measure will at 
once be correct; but if not, the distance between the lenses 
must be varied until this coincidence takes place. Should the 
prism used be found to have too great or too small an angle at 
any of the distances marked in the scale, it must be changed for 
another having a more suitable angle, and must be adjusted as 
before directed. In ail cases where one of two contiguous stars 
is much smaller in a[)pcarancc than the other, and is yet visible 
through the prism, the small one will be lost by super-position on 
the larger, and must, thmefore, bo made to j)ass over its centre 
by a slow motion given by rotation of the tube, when an esti¬ 
mate may he made of the exactness of the central transit; or 
ollu'rwise, th(i four visibit.' imag<*s may bo formed into an exact 
square, when it will appear wliether or not the hounding sitles of 
tlic figure are equal to each other ; and if they are, the proper 
distance will be indicated in that position.1’hesc directions 
arc illustrated by a tulmlar account of the actual ap[)licatiou of 
the mierometrieal eve-piece to various ceiest.i.il measurements; 
and tile memoir corK'.ludos with «;\tensiv(! tables of ]>ow(;r,s and 
measures, of Avlnch it is not pos>>ibie to give an intelligible 
abridgement. 

Of the sixth memoir, ‘‘ Ou the ('onstruction of a N(nv Posi¬ 
tion-Micrometer, dtqxaidlng on tlic Doubly-refractive Power of 
Rock Crystal,’’ a very short, notice will he sutlicient. Before 
proceeding to describe the addition made to the Ibrmer instru¬ 
ment, a method is mentioned by v.liich Dr. Pearson varit;s the 
j^nstant angle of a juismatii- solid, h}' the juvlu-position of a 
Second soliil of double refraction ; a method, whic.lt, says he, 
to mo is new, but nliicli probably may lie known to those 
philosopliers, vvlio have studu-d more minutely the laws of the 
polarization of light.” By what arrangement the eye-j)iecc 
inicrouu'ter with double images is converted into a position- 
micrometer, th<^ following extract will render sufiiciently obvious. 
“ Wluai a crystal of the micrometer was applied before the eye¬ 
piece of a transit instrument, all the spider’s lines, as was 
expected, ivere seen double ; as was also a star or other luminous 
point placed at a distance, liut turuing the prism round a little, 
soon brought all the images of the vertical lines into contact 
with the lines thianselves, and the coincidence was perfect as to 
breadth, but not as to length of the lines in cpiestion: the image 
of the star in the mean time‘revulvcd round the star itself with- 
iOilfecoming into contact. T.ikewise when two stars, in the same 
field of view, are examined thiongh a doubly refracting prism, a 
line connecting either star and its own image will ^be truly verti¬ 
cal, when the image of the vertical line isieoiiicident with the 
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line itself, which i|iay always be made so by turning round the 
prism. While the image of the vertical line was separated from 
the line itself to its greatest distance, by turning the prism, the 
image of the star circulated round the star the space of an exact 
quadrant. In this situation the horizontal line and its image 
coincided as to breadth, but not as to length, just as the vertical 
line and its image had done before : and separating them to 
their gn'atest distance, brought the vertical line and its image 
again into a state of coincidence; while the image of the star 
moved through another quadrant. The same appearances took 
place in the quadrantal point of the other semicircle. This expe¬ 
riment led to an immediate conclusion, that if a vernier connected 
with the revolving prismatic solid, were made to travel along a 
graduated circle, until a pair of stars and their images are all 
seen arranged in one straight line, it would indicate, in that posi¬ 
tion, the angle that this line mid'ics with the vt;rtical or horizon¬ 
tal line, acc»)rdingly as the graduations might bo figured on the 
Jinibj provided that tin: '/('vo of the circle has bot-n pr(!viouslv 
adjusted to the vernier, while one of the vertical or horizontal 
lines had its respective image coincident therewith.'’ The 
inslrumout was (•-omp]c‘t<'ly adapted to its purpose by substituting 
for the tiiread of a. s[)ider’s web, which was liable to bo injured 
by turning the tulie or cleaning the lens, a fine line made bv 
drawing a diamond diametrically across the plain face of the 
lens. 

'fhe next uiemoir ('ontains ** Observations on the best Mode 
of ('xamining tlie Double or Compound Stars; together with a 
(Catalogue of tliose wdujse Places have be< ii identified, by James 
South, b'.sq. PRS. FlvS. fk.c.” In conseipierice of Sir William 
tlorscliell hiiving enijdoyc'd in the examination of double stars, 
instruments of powers much g;reater than tixed instruments t 
gener; illy possess, a. metliod has lieen given by liiai for finding a 
double star, not only equal, but indeed as In; asserts, superior to 
leaving its riglit ascension and declination given. At the time 
■'Nhen this opinion was expressed, and for several years after- 
wards, the liighest power beiongiug to any of the fixed instru¬ 
ments did not exceed <S0 : they w’ere, therefore, quite inadi'quate 
to this particular species of astronomical research. Now, 
iiowcver, it a[ipears that t(*lesco[ies admitting of magnifying 
jujwers cquvd to o0(.) or GOO arc attached to fixed instruniohts ; 
and in ail cases where coiup<3uud stars can be resolved by such 
powers. Sir VVfilliam llevschell, it may be inferri'd notwitlnstand- 
ing all that he has said ajiparently to the contrary, would fully 
admit their convenience and sufficiency. Tlie difiercnce, there¬ 
fore, betwixt the author and this celebrated astronomer is a meri^^ 
shadow; and did not tlemand in its delineation any of those 
expressions of diffidence, which deference to an authority so 
elevated, if actually op posed, w ould inevitably call forth. The 
peculiar fitness of fixeu instruments,” says Mr. South, “ may be ' 

Nciv Series, vol. iv. q 
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substantiated by their superior steadiness ; by the unei’ring cer¬ 
tainty with which they may be directed to the wished-for star; 
by the opportunity they afford us of examining any star at its 
most advantageous situation ; by the uniformity in the appear¬ 
ance of the compound stars, which they present to the eye and 
position of the observer, thereby materially assisting him in sub¬ 
sequent observations ; and, lastly, by the facility which they 
afford to the dispatcli of business.” 

A letter from Prol'essor Gauss, dated Observatory, Gottingen, 
and addressc'd to jNlr. Ilerschell, the Foreign Secretary, gives an 
account of “ the mnv Meridian Circle at Gottingen,” constructed 
by the celebrated artist lleichenbach. It is adapted at once for 
a transit, and for the measurement of altitudes, and j)ossesses (in 
common with the most perlect meridian telescope’s) all the 
adjustnumts rcejuisite for their purpose. The telescope is Hve 
Paris feet in focal length, and four Paris inches in aj)erture. 'fhe 
four eye-pieces mugnifv respectively bS, ,S(i, 120, and 170 times. 
The cross wires e.onsist of seven veitical and two horizontal 
spider-threads. I’ln; infervads between the former are each tra- 
vtM’sed by an e<jnalorial star in 14". 4’Iie boiiz(,nta! ones are 
only 7"*() asunder, 'fhe axis, Ob Paris inches in length, carries 
on one side two concentric circles whose surfaces (or those 

llU'thost from tlu', telescope) he nearly in one plane. The exte¬ 
rior circle (which being fastened r>n tlu^ axis, revolves with the 
telescope), bears the divisions which are to oNcry lltree minutes. 
The inner, or alidade circle, would turn lia oly about the axis, 
were it not for a clamp fastened on the pillar. This allow's it 
only a small delicate motion for the purpose t)l' adjusting the level 
fastened upon it. On tliis alidade circle ;n’e the four indices, 
each lo'^ from the vertical line, with their verniers ; which sub¬ 
divide the jvrincipal division info DO parts each, ami c<!nsequently 
from 2'' to 2", and yet smaller parts admit bf (.‘stinuition. 4’he 
diameter of the circle where t.lu' reading-oif tubes place is 3b 
Palis inches. That both circles, without being in actual con¬ 
tact, are yet se[)arafed by an interval scarcer juaceptiblc, and that 
in consetpience, the microscopes for reading-off art; purposely 
set somewhat oblitpiely, the surface of the dividing carch; stand¬ 
ing out a little, ahhougli but extremely little beyoiu! that of tlie 
alidade circle, are atijustnients which this instrument possesses 
in cotiuuon with otlu vs by tlie same artist. Such, with the addi¬ 
tion of a few' uuimp(!rlant particulars, is the account of this valu¬ 
able instrument. 01 its great correi.-iness striking instances are 
furnished by tot- observations of M. Gauss ; but we think it right 
not to extend tiiis article further than to inscit the following 
notice, by the I’ureigu Sei'-retury ; ‘‘ A point which has occti- 
pied the attention oi astKonomers for some years, though it 
involves only a few seconds, is yet of the liigTiest importance, 
both in reference to the art of astronomical observation, and on 
account of the numerous astronomical elements, whose exact 
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determination depends on it ; I mean the minute dilference in the 
declinations of stars, the obliquity of the ecliptic, and the altitude 
of the pole, which appear in their determination by different, 
thoiigli very excellent instruments. There is no doubt these 
differences arise from the action of gravity on the different parts 
of each instrument, though hitlierto the mode of this action has 
not been clearly pointed out, nor is it possible to pronounce 
decidedly which instrument has afforded the right and w'hich 
the wrong result. We know, in fact, very little of the extent to 
which the yielding of the metals may go ; and it seems too 
hazardous to deny the possibility of this cause exerc ising a nota¬ 
ble influence on the divisions, and in consecpiencc on the obser¬ 
vations in any instrument, whatever be its construction, without 
grounding such denial on suflicient proof. In our meridian circle 
the grcrat artist has done every thing to obviate tiie flexure of the 
telescope by a well adapted system of counterpoises : still a 
doubt may remain, whether all the fle xure be done awaiy wdth by 
that means, or rendered cjuite insensible ; and the only direct 
means of ascentaining the point seems to be, the combination c)f 
immediatt; obsen'vations ot‘ a iieavenly body with those of its 
image retlec'ted in an artificial horizon. Such obsmvations must 
of coiiisr: be iVequeully repeated to clear up a point of so much 
delic;u y. M. Clauss has already entered on this inquiry by 
observing the pole-star in a reflecting surface of water. It is, 
perhaps, the most striking proof of the astonishing optical power 
of tht: telescope, that tlni superior culmination may be very well 
observed in this manm;r even in the day time. The result of the 
first conqiletc observation of this kind was as folhius ; 

Mat/ Kt, —Zenith distance of the north star, free from 

refraction, but incluchng the error ofculmination. 


Inftiior culmination 
Superior ditto. 


I Direct 
\ Reflected 
J Direct 
f Reflected 


dlb" 

220 

32:} 

21t) 


50 ' 

5 

« 

40 


20-73" 

3*0-1 

41*51 

44*31 


Hence we deduce the true zenith distance. 

Inferior culmination.40° 7' 21*ti0" 

Superior ditto.30 49 1*40 

And hence (the change of declination in 12 hours being 
— 0"*1) the latitude of the place of the water vessel is 
51° 31'4vi''*45, and that of the centre of the circle oH :}1'-18"*40. 
This being nearly a mean between the two above given, it is 
rendered very probable that the eflect of its weight on the 
observations with this instrument are* either quite insensiVile or 
at least extremely small." 

Such observations as Mr. Daily w'as able to make on the Solar 
Eclipse which took place on the 7th of Sept. 1820, with those 
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which were communicated to him by accurr.te observers, con¬ 
stitute the ninth memoir in this collection. Considering the 
number of good observers who must liave witnessed this inte¬ 
resting phenomenon, the number and importance of the commu¬ 
nications is not so great as Mr. Baily had reason to expect; 
more especially, we may be ailov/ed to add, considering the very 
scientific and impressive manner in which astronomers had been 
aw'akencd to the occurrence, by the extensive gratuitous circula¬ 
tion of a dissertation on that eclipse, printed for that very purpose 
by Mr. Baily : an example of disinterested exertion, at once 
honourable to the author and to science. Acec^rding to Mr. 
Baily’s observations made at Kentish Town, nortli latitude 
.ol'^ dd' and west longitude in time, tlio beginning 

was O'* 21' 42"*4, the end d'* ld/ 4l"'l (mean time at the place), 
and the duration, thc-vefore, 2'* 51' 58"-7. The apparent diame¬ 
ter of the moon, and the distance (4' llie borders of llie sun and 
moon, w'cre measured with great accuracy ; and the steps taken 
for measuring, as well as for corrcctioii, are very clearly dis¬ 
played. A barometer, willi a tbennometer williin and without, 
were also noticed during the progress of the eclipse, but without 
observing any alteration in eitljcr of them. Tire, dmiinutioii of 
iiglit he states to have ])cen very trilling; by no means so great 
as in tlie I'clipst; vvbicb occurred ^ov. l^lti, altiiough ‘>nly ‘78 ot 
the sun’s tlisc was tlum obscunal, and -87 on the (ujcusion now 


adverted to. \ emis was seen, liovvever, by ihousauds of spec¬ 
tators with the. naked eye, and Mars was visiljle to niany. VV’e 
,)ass over the observations of Mr. Dollond, Mr. (u'oombildge, and 
5)r. Pf^arson, which do not convey any new or curious informa¬ 
tion on the subject, to insert those of iVlr. Wisenian, of iMorwicli, 


vvhieli are both new and curious. After stating that, according 
to Air. Wiseman, llie eclipsi* began at. Xorwieh (north latitude 
52^ d8', oast long. 5' 10" in time from (treeliwich), at. O'* 28'45", 


and ended at 3'* 21' 40", 


Air. Bailv thus continues t he narrative: 


'fliis gentleman has also sent me the result of some c.xpenmenls 
on the power of tin; burning lens on difl’erent substances, dur¬ 


ing the time of tlie eclipse. Having procured a piece of paste¬ 
board, he atlixed thereto four equal pieces of difterent c.olourefl 
cloths ; viz. black, blue, yellow, and red ; and placed them suc¬ 
cessively in tile I’eauis ol’a liurniug lens on the day jireceding the 
eclipse. 'J’lie following are the periods at which they respect¬ 
ively took lire; viz. 


Black in seven seconds. 
Bine in seven seconds. 
Red in eiglit seconds. 
Yellow in sixteen seconds. 


He also, on the same day, submitted the bulb of a thermome¬ 
ter twhicli then stood at (if)") to the focus of the lens ; and in iJ- 
iiiinute it rose to and probably would have risen higher, had 
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he not been apprehjsnsive that the glass would have been broken 
by the lieat. These exj.'criments were made* at about two o'clock 
ill the aftenioon, in order that they might eorrtispoiul with tin- 
rime of the t'clipse at its greatest obscuration. On the foilovvino* 
day, about half an hour after tlie comiucncemeut of tlu' eclipse, 
be applied the cloths in succession to the focus of the lens, and 
, jbuud the ])c:riods at which they rcspecfi\ely took hiv to be as 
t 'llow; \i/.. 

lllack in twenty seconds. 

Tllae in twenty seconds. 

Ibai in sixteen seconds. 

I'elluw in foviy secoiuis. 

Ai about luui'an hour before the end of flu; eclipse, he again 
subuntted tlu'iiL to {lie focuts of liie b us, and found their jienod,^ 
'if igijiti<ni to be as imdi r ; vi/. 

!>'iac,k in sescuWani s-'cniuls. 

i’liic in cigntecn secomis. 

lied in fdio'ti'cn secoii'ls. 

Yi lhiw in twenty-four second>. 


Ibni during 

produc',; anv 


i.liv' tinu: oi the gicutest o’oscur'aiioii, 
(d'cct upen tiunn wl'.alcver. d'!v.' tii 


lie could lUii 
■nuoineter at 


co.iint.-nccnii' 


ill ofli 


■ciipsc 


at li-' 


li i’.v t'.vo o’clock 


iuid I'aiii i; io d’b.ls \\ris about tile inid.dle of t.lu'. eclipse; 

and Mr. W iscui.ui usr^uw s me (!ia; at. tbis time he ludd the bulb 


el tile focus of iju- liuiiiing' b.ir-; ibr ujiv.aids offour minulcs, but. 
wii.iiout. [USKlue.ing any sensible, eifect. At a (punter [last two, 
he iv.[j{‘a(e(l (he same (;.\'[!eiiui('ut, and with the same result, 
ahlurugii the s’ln was free from cloud.-;. .At th;.' termination of' 
ihf. eciipst;, the tbennometer rose to b’P. Mr. Wiseman also 
states tlia* lie dtted Uj) a prism in a darkened room, and that he 
nuule several (j’bseia ations on tile colonival ravs winch were 


ihrowiion a screen of white {<;ij)er, liesay.s, that during tlie 
c.ontiuiiauce of the I'c.lipse, the yell'o'.v and blue rays were gene¬ 
rally increased in brilbaney, isiulsl the red lu.'came cxceedingdv 
faint, and did not. (unaipy more than half tlu'ir usual hreadth. 
As 1 urn not aware that any exjierimcnts of a siijiilar kind were 
made during this eclipse, and as the results a.re somewhat singu- 
iar, although aiiticijmted by Mr. A\'iseinaii, I have thought* it 
light to state thorn hurt', in order that the attention of the public 
may be excited therrdo in any future eclipse.’’ Mr. ikaily 
received some cominnnications from the ('ontinent, which tend 


to confirm t.ho observations made fry foniu'r astronomers, on this 
singular and rare phemimenon. The Ibrmatiuii of t!io annulus 
is mentioned by Mr. Allicrt, at Frankfort on the Maine, by Prof. 
Stark, at Augsburg, who represents Ms duration to have been 
.'/ 47'^*5, by Prof. Schwerd, at Spiro, who describes a bright spot 
at the point of one of the horns, six second-s before the annulus 
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was formed, and by M. Nicolai, at the Observatory of the Grand 
Duke of Baden, at Manlieim, whose account deserves to be 
transcribed. Tlie actual formation of the annulus was very 
remarkable; for about a second before it occurred, the tine 
curve of the moon's disc, then immediately in contact with the 
edge of the sun, appeared broken into several parts; and in a 
moment these parts flowed together like drops of water or 
quicksilver plac'-ed near each other. At the dissolution of the 
annulus, a similar appearance presented itself; for the delicate 
thread of light then formed by tin; annulus, instead of being 
broken in one jdace only, was, in an instant, divided in several 
places at one*;. 'Phe tliermometer (reduced to Fahrenheit’s 
scale) was at the commencement of the eclipse at and fell 

towards the middle to 63”, hut afterwards rose a<gaiii t'.* 66 l'’.” 

Prof. iMolI, of in a memoir (uititled, like the preced¬ 

ing, “ On the Solar I'Lclipse which took place on Scpl.7, 1820,” 
has transmitted an account of lumierous ohservafions made at 
Amsterdam, Clroningen, and Middelhurg. Prof. V’^an Swmden's 
.stateimmt l espectmg the formal ion of the annnlns is exceedingly 
interesting, hut without the aid of his figures would not he well 
nnderstood; besides, we suspect that tiui venerable author of 
the Po!^i!Mon‘>i Phi/siac has e\[)erienccd at the time, perhap.s 
through his entlmsiasm in the cause, (Mulaiu optical delusions. 
Mr. Orave, als(» of Amsterdam, adds liktnvise somt' liuuarks as 
to the appearance of the eclipse, lie made use of an Ihiglish 
reflector made by Maim. The formation of the anuuhis appeared 
to Air. (Jrave llu; most beautiful pluaiomenoii wlticli lie ever 
beheld, and he has delineated it with c.onsiderahle etfect. 

Of the remaining memoirs e<)in[)osing this valuuhle volume, 
we <‘.annot convoy any important account, in the abridged form 
to which we are eontined : \\(‘ regiet lh<.‘ less, then-fore, that the. 
space still rc-maining allows only tin- repet.iticm of liieir titles: 
VI/. On the Comet, discovenal in the Constellation Ih-gasus in 
1<S21 iM . iSieollet, of Paris. (i)u the Comet discovered in the 
Constellation Pegc.sus in 1(S'21 ; and on ilie luminous ajjpear- 
anee observed on ihe dark side of the Aloon on Feb. 6, 1821, 
by Dr. Olhevs, of llremen. On a luminous appearance seen on 
the dark part of the Alooti in .May, 1821, by the Fev. AI. \Card. 
On the Oceuhatioiis of Fixed Stars by tlie Afoon ; on the Re¬ 
peating ('ircle ; on the T^erturbations of the hew Planets; and 
Observations on the late ( ^omet and tlie Planet V’esta, hv Prof. 
Littrovv, of \benna. On the Places of 145 new Double Stars, 
by Sir William Herschell, President of the Astronomic.il Society. 
Ilniversal Tables for the reduction of the Fixed Stars, by 
S. Groombridge, Fksq.; and, histly (17tb memoir). Observations 
of the Solar Felipse which took place on Sept. 7, 1820; com- 
i^uiiicated in a letter from AI. Pia/zi to the Foreign Secretary. 
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Article X. 

SCIENTIFIC 1 liNCK, AND NOTICES OF SUBJECTS 

CONNECTED WITH SCIENCE. 

L Abbe Ilaihj. 

The i’ollovviug account of tljc acci»leiit which occasioned the doaih 
of this eminent philosoplier, lias been transmitted by medical friend 
at Paris to the Kditor, accompanied with a copy of Baron (hivier’s 
discouvse at his funeral, the original of which our readers will prefer to 
any translation 

On tlie afternoon of the Mth of.May, while alone in his cabinet, the 
Abbe Ilai'iy fell down, I rather imagine in consequence of a slip, for 
J cannot find tiiat he snlferi’d any loss of sensibilily, nor did he snbse- 
<{uently exhibit any symptom of cerebral alfeetion, which could war¬ 
rant the idea of a tit. 

Afier some little time, he managed to call his attcluiants tO his assist¬ 
ance. Some days elapsed before the exact natnri! of the injury u hicll 
he had received was .i.seerlained, the pain which he «'X[)erii need from 
it, added to that which lie before acutely sulfcred from a nephritic 
complaint, rendering a very minute examination dilticult. After some 
timi', however, a fraetuix' of the neck of the e.s’/fi/mri.v was discovered. 
Fortunately for the Abbe, he was attended by Alinand, surgeon to the 
Ilospici' Salpctriere ; and as this gentleman does not, like many of his 
connlrymen, entertiiin vain hope-; of reunion in fractures of this kind, 
the good old man was spared tile fatigue ol‘ a useless and distri ssing 
apparatn.s. 

Notwitlistaiuling the diminution in his strength and appetite, the 
Abhc continued to eh(.rish tlie jirospeet of recovery till almost the iiist; 
and in eonvt rsation u itli the few seientitie I'ricml.s who were permitted 
to see him, he tetliiliiled full proof of tlie lu-ahatid vigour of hi.s reeul- 
Icetlou and rea.soning powers. A 11 w days befort! Ins death, which 
occurred about nine o'c;loek on the morning of the 1st of.Iune, it as 
discoviavil that a collection of matter had formed, after the evacuation 
of which, his di elino heeame more rajiid than it had previously been. 
'Fhe extreme heat of the weather, proliabl}' had sonic eli’>:ct in aceele- 
ratinix it. 

In constapienee of the Alihe Ilaiiy’s being Ctinon of Notre Dame, 
custom rcajuirtd a considerable servicv.- to he cek'hrated in the cathe¬ 
dral on the occasion of Ins funeral, hut the circumstance' of its hajipon- 
ing on the day on which that building was occupied by the Chainl/crof 
Deputies, in the performance of the usual eeroniony on the election of 
new members, prevented tins service from being performed there, and 
a dispensation was obtained to go through it in the Abbe’s parish 
church. My engagenient.s jirevenled me from lining present on this 
occasion, but the ceremony must Iiave bd'ii one of considerable length, 
for though the corpse left the garden between 10 and 11, it did not 
reach Peru la Chaise till nearly ilirce o’*;lock. 

Here too I was nearly prevented from attending, for it liapjieticd 
that on that very day, the students of Law and Medicine were desirous 
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of paying anniversary honours to a young man of the uanie of Allemaiid, 
wlio, two years before, had been killed by tlie gcl)s d’armes. With a 
view to thwart them, the police placed troops to stop the dilivrent 
avenues to the burying ground. J>y some of lhe.se I was forbitldeu 
entrance, but I was more successful in a second attempt, when I walked 
by the side of tiie corps. Several of the company were le.^s fortunate, 
and were absolutely refused admittance. C»ay-Lussae, the JVe.sidciit 
of the Institute this year, attended Avitli several ot his fcllow-menibers; 
and the IJaron Cuvier read the speech, ol‘wJiich J have sent a copy. 

While thi.s was being road, some of the Abbe’s brother })rofc.s.sors, 
wh«)sc years indicated tliat they must ere long follow him, v, ere nu'ltcd 
into tears. .Most of the company, .'iccordiiig to custong sprinkled /lofy 
water over tiie grave before leaving it. 

A small body of the veteran troop omployetl as tlie guard at the 
garden, attended the funeral, ana v bale standing ar tlie ground, lirotl 
twice in platoons, and on retiring they •''iiigly diseliarged their piece.' 
into the grave. 

The new edition of tin; Abbe’s Mineralogy will very .sliorlly be pub¬ 
lished; lie had, a.s he told me, very nearly brought it to a eonchi.sioii 
himself. He laboured at it very closely, and was as anxious about hi.', 
success and credit as any young aullior could be. 

FuNi:i;.-vii.i.K.s ue ?d. r.’AnnK JIai . 

Lc 3 •Jiti/i, Oil! Vii lien. lr.'< f/Du'rn/lle.s dt; M.P.\l;hr {,l(eiie-.ht,s() 

llainjy M(’in[)rr de t Acndenin; /ioj/nh’ des .SevV/n-. v. /l. rive <iti 
lieu de In seprd/ nn-, -SI. ie linron {Uivii:i\ Seerelnire Perpetuel de 
Pelendi iiiie Jioi/tde <le.s Se/enec.'!, el Diree/e.nr dn .Museum d'11i.'ifair,' 
d^'nlurellc, u pra.in'.iee, nu uoui (les- deu.r einhil.<seiiieu.-< Ie in.scuiir.\ 
suivant. 

AIi ssiEvas,-ijiudle fatallte la niorl semble-t-elle depuis quelcjue 
temps si^ p'airc a redoulilcr ses coups? 

hbi jicu de jours nous avous ;5cci)m]>:igue, ver.s ses tri:,tc's et dernier.', 
deineures, les Halle, Ics llicliclieu, Ji*s .Sieurd, !es \’a!ispaendonek. 

Ni les talents, ni les gvandcur.s, ni les services rciulus a 1’ln.nnanite 
n’ont pu a doueir -e.s arrets. 

Kile frajipe aujourtriuii le genie et la vertu; eile nous i nleve a ia 
fols ie j)lus parfait modele du .scruiateiir de la nature, t'i eelui du sage, 
lieureux de la jouissance de la verite, de ce bonbenr sur kxpu ! ne 
ueuvent rien ni les revolutions ni les caprices du sort. 

.^u milieu d’occupations obsenre.s et laborieuses, unc idfe vlent sou- 
rlro a M, Haiiy ; une seule mais himincu.se et feconde. Des lors il ik. 
cessg de lasuivre, son temps, le.s facultes de son esj)r^^ il lui consacrc 
tout. Pour elle il etudie la mineraiogie, la geometrie, la physique ; il 
semble voidoir devenir nn b.onniu' tout nouveau ! 

Minis aussi quelle maguitique recompense accordec a ses elforts ? 

Il devoile la secrete architecture de ces productions my.sterieuses ofi 
la inatie-re inanimee paraissait offrir ics premiers mouveinenls do la vie; 
oil il semblait (ju’elle prit des formes si constantes et si ])rcciscs, par 
des principes analogues acellesde rorganisation. 

II. separe, il niesure par la peusee Jes matcrieux invisibles dont se 
fori^ent ces ctonnants cdifice.s; il Its.soumet a des lois invariables; il 
prevoit par Ic calcul les resultats de leurs assemblages; et parmi des 
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milliers dc ces calculs, aucun ne se trouvo en dotuut. Depuis ce cube 
de scl <[uc chaque 5our no.is voyons naltre sous nos yeux, jusquMces 
supliirs ct CCS rubis quo dcs cavernes obscures cacluiient cn vain A 
uotre luxe ct a notro avarice, tout oheit aux mOmes regies ; et parnu 
Ics iunombrables uirtamorjihoscs quo subisscut taut de substances, il 
n’en e.st aucmic qui ne soit consignee d’avance dans les forumlcs dc 
\I. Iluiiy. 

Coiniiie un de nos plus illustres confreres a dit avec raison, qu’il n’y 
, ura phiT. nil autre Newton, paree (ju’il n’y a pas un second systeme du 
inonde, un jieut aussi, dans une sphere plus restrainte, dire qu’il n’j' 
aura jiointun autre 1 laity, parcc qu’il pas une deuxienio structure 
ties cristeaux. 

Seinbhililes encore en ce!a a eelle.-; de Non ton, les decouvertes de 
M. Ilai^v, loin de peidrc de Itair goneralite avec le teuis en gagnent 
sans eesse, et Ttni (lira et qu’il en a etc de son ganie comnie de ses 
decouvertes. Loin tjue I’age dlat tjuelqiK; chose au merite de sos tra- 
vaux c’etaieiii. toiiionrs les derniers qui dtaient les pins parliiits, ct Ics 
persotuies'tjui onl vurou'. rage aiujuel il travaillait dans ses derniers 
inotnetits, noils a.ssurent qu’il sera, encore h; plus aihnirable de tout. 

(Quelle douce existence tpie eelle tpii se devone ainsi toute entierc au 
e.illt! trill.V* v.'r:!e giande el eertaine; d’lnu; verite autour tie laquelle 
sf grouju nt ehatjue jour de nouveanx I'aiseoaux da verites siiborilou- 
ni'es. (. tnnbir;! un tel spectacle eelipse aux yeux de I’boiuiue digue 
li’en jouir, ee tjiu' ie uionde p. iit lui otfrir dc plus briilant. et qui 
jiunai^ i’fppreei;! niieiix tjut' M. llai’iy. ('es ohjels nieine tju’d etudi- 
ait .ems ee-'tx e'.'s jiierrerics qu’inn' avcugle fureur va t'bereber si loin, 
au jaix tie lant de iatigues et tjuchjut'ibis an prix tU; lant de sang, ce 
(ju’elles one de prreienx pour le vulgaire etait preciseinent ee (jui lui 
;i< lueavall elrontrer. I'li iiouve! anir'i’ dail.S le iiills COniniun dcs Cl’is- 
tail'; I’aurait intere.'.5e plus tpie les trosors dos deilX Illdcs. 1. I'S joyilUX 
si cliers ;i la \anite, ees dianiants dont les rois tux-nu ines sont liers do 
parer leur coiironne, passaient journclleuient dans sons humble reduit 
sans i'eniouvoir an milieu de sa siin])licitc ! 

(.bu‘ iIIm je / tons le liaeas du monde ext' rieur ne le laissait p.a.s 
moms impassible. Il n’a. t'te ('brtiiile ni par les menaei's ties liomnies 
I'aixuiche.-. tpii en vonliirent un instant a s;i vie, ni par les bommagcs (ju’;t 
ti’aiitres eptitjues, ties lumimes en pouvolr se lirent un honneur de lui 
renthe. Dans tt)u.s Its temps uu jeune boimne siudienx, un i'leve 
eajiable tie saisir .ses idees, avait plu.s de droits sur lui. 

I.tirs nu.'mc tpie sa s.inte ne lui permcLtait pas tie .se rendre dans son 
autlitoirt*, il ainiait a s’entourir dt' ectte jeune.s.se, a lui protliguer ses 
eonseils, a lui distribuer ces produclitms eurieu'^es de la nature, ({ue 
I’estinio de Lous les bonimes instruits faisait aliluer de tons cotes dans 
sa eolleetion. 

Mais ee tpie ces nonibrcux elcvos trouvaient encore pres de lui, de 
superieur a ses dons et uu-me a se.s lepons, c etait sun example ; c etait 
I’aspect de eette doueeur inalti'rable a ebaque instant rccompt'nsee par 
le tendre devouenient de sa famille; celui de eette ])ieli'. simple et tole- 
rante, mais quo les speculations les plus ^avantc.s ne detoiirnaient cepeii- 
dant d’tmcim de ses exercises ; le spectacle cnlin de eette vie si pleine, 
si calme, si consideree. dont ce quo le»monde ct la science ont dc plus 
lllustre s’e.st ellbrcec d’adoucir les dcrnicres soufl’rances. x? 

Qu’ils beni.ssent done la nieinoire d’uii si bon nuiitre ; qu'ils ii’ou- 
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blient jamais le modclc qu’il leur laissc, ct que, pics dc son tombeau, 
en se promettant de riniiter, ils rejouissent encore son ombre. 

Et nous mCmes, mes clicrs collcgues, au milieu des larmcs que nous 
arrache une perte si douleureuse, chcrclions quelques consolations dans 
ces souvenirs; disons nous bien: quel boiurne jouir ici has d*un bon- 
heur plus constant? quel hoainie fut jamais ])lus certain d’un bonheur 
eternel ? 

II. Volcano in Iceland. 

According to tbe last but impertcct news tVoni Iceland, the volcano 
in Eynfields-jokull had remained quiet until the ilO'tli of .June, when a 
new eruption of ashes took place, which seems to have done more harm 
than the former. It is reported that the foot of the njountaip had 
burst, and that a current of lava had begun to tlow. 'J'he inhabitants 
of the nearest villages have been obliged to leave their houses. On the 
north part of the island frequent curiliquakes have been felt, but they 
were not violent, and have done litth* damage. 


III. r'-otii/r. 

A new mineral, to which the abov(^ name is given, has beeii disco¬ 
vered at the Franklin Iron Works, by INIM. ^'annxem and Keating, 
about six miles to the north-east of the town of Sparta, in Sussex 
County, New .lersey. 

The following description of this mineral is given by the last- 
named gentleman: 

“ This mineral has hitherto been foutul in lamellar masses, the largest 
of whicli does not exceed a j)lgeon's egg, imbedtled in Franklinite and 
Garnet. 


It ])resents three distinct cleavages, two of which are considorahl\ 
easier than tlio third. Thc.'-i- cleavages lead us for a primitive l\)rni to 
a rhomhoidal prism, with a base slrghtiy ineliued. The angles of the 
prism are lOfV audTT’, those of the iueliuation of the base arc 91'’ 1-.')' 


and 85"^ 15', There is another face, w hich makes w ith the vertical face 


of the prism, angles of 1 10" and TO'"*. I have likewise seen, in one 
instance, cleavages parallel to a rhomhoidal [)rism of 1 Hi'''and (if'. I 
have also obtained cleavages under an angle of. about 99"^ '1,5' and 
80 ’ 1.5'. I have not been able to trace tlie eonuexion between tliese 


and the former, hut I am iiiclined to think, that they" result from the 
combination of the two prisms just mentioned. I had hoped, as some 
of the cleavages have a tolerable degree oi‘ In.stre, to have been enabled 
to determine the angles by the reflecting goniometer, but all my 
attempts to that ett'eet have proved unsucccssfid. 1 have not been able 
to obtain a reflection from any one face. 

The hardness of this mineral is intermediate between that of fluor 


spar and apatite. It is very readily scratched by pyroxene (malaeolite). 

“ Its specific gravity varies from 9'51 to 9-"(,5. 1 have in one 

instance obtaimal it as high as but I suspect the mineral to have 

been mixed wdth Franklinite. 


“ Its colour is dark olive-green, passing into brown. 

It is slightly translucent upon the edges. 

** Its lustre is slight, hut semi-mctalUc upon the faces of cleavage ; in 
the transverse fracture, it is resirous. 

“ The fracture is lamellar when in the direction of cleavage, other¬ 
wise it is uneven. 
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<( Wlien scratched with a knife, the streak is greyish. 

The colour ot'the powder is a light-green. 

Before the blowpipe, it melts readily into a dark-colourcd globule. 

** It displays no electric signs, either naturally or by heat or friction. 

“ It is not magnetic, either in the common way, or by the in'j-enious 
method of double magnetism, which we owe to Abbe Haixy. 

“ I'lie acids do not act upon it when cold. When digested a long 
time with boiling nitro-muriatic acid, about 1-lOth is dissolved. The 
residue is of a lighter colour.” 

The analysis was perfoiancd by Mr. Keating, who found it to con¬ 


sist of 

Silica. 5CyO 

Janie. 151 

Protoxide of manganese. P}'5 

J\}roxide of iron. lO-O 

Oxide of zinc. I'O 

Alumina. 20 

Loss by calcination. 1*0 

Loss. J '1* 


100 0 


'I’he following remarks are added by Mr. Keating: 

“'flic jeffersonite presents some points of resemblance with the 
pyroxene of llaiiy, but still it can be well distinguished IVom it. Its 
cleavages arc essentially dili'erent IVoin those of the pyroxene, but 
appear to approach .some of the faces of crystals of snb.stances which 
have been uniO'd to (bis .species; I'or instance, the angles in the diop- 
sido {mu.ssite and alulitc), fassuite, and iu the muilnrtiquf^ 

conn; very near some of the angles ol' cleavage obtained in the jelFer- 
sonite. I at first indulged the idea that these cleavages might be con- 


siderial as cleavages parallel to the faces ol' secondary x'rystals of 
pyroxi'tie, but. upoit refiectiou I am fullv convinced that tliis is not the 
case : i'or tlie angles which \vc have measured caiiimt be deduced from 


the others by a strict mathematical calculation, and though they may 
approximate, they are not the same. Besides, no analogy can warrant 
us in admitting, that the regular cleavages of om* stdxstancc can disap- 


pt?ar entirely, a.ncl he replaced by cleavages parallel to .secondary cry.s- 
tals. On tlic contrary, wlicrcvcr minerals have been found presenting 
ilitferent orders of cleavage, the first or those parallel to the primitive 
form W'crc always predominant, 'flius in carbonate of lime, it is not 
uncommon to meet the cleavage parallel to i\Mi cquinxe, hut I believe in 
every instance the primifivc is [xredominant. In a rarer and more inte¬ 
resting iii.stance, that of Hnor .spar, Prof. Mohs has described, and I 
luive seen in Ins possession in I'reyherg, specimens of the Saxon fluor 
which cleaved in the direetion of the cube and tlie dodecaliedron, but 


the octahedral cleavage was very distiixct. Before w’c change our 
ojxinion on this point, we must change all our ideas of cleavage, and of 
its higli importance in the determination of minerals. 

“ In the hardness there is also a remarkable difference, the pyroxene 
being decidedly harder. The speenfic gravity is likewise different: 
the highest specific gravity of pyroxene recorded by Ilauy is that ofa 
large crystal from Vesuvius, which gave 3*3578. 'I'he highest specific. 
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<Travity indicated by Mohs is 3*5, while that of the jeffersonite has, in 
every instance which I have seen, exceeded this limit. 

“ The chemical analysis offers another important difrerence, in the 
absence of magnesia, which appears to he essential to [)yroxene. 

“ For these and other reasons, I conceive that there can he no doubt 
as to the necessity of considering this mineral as a distinct species. I 
am inclined to believe that a closer study of the diopside and fassaltc, 
and of the pyroxene analn^ique, might lead to their separation from the 
fiyroxene and union with the jeffersonite. This is a subject which 
appears to me fraught with interest, hut uj)on which I am )iot able to 
offer any thing l)ut conjectures, as my specinimts of those miiu'rals are 
not a.s good as would be necessary to enable me to decide' this pv>inl. 

I shall clo.se tliese remarhs merely by obsi'i’ving that sinule.v opinion 
is, I believe, entertained by Mr. Vanuxem.” 


IV. In a! n'.iiicjit J'or incdxnrii/g ihc (\j))iprc.'<.sion of Wcler. 

Jb'or. Of'vsled has used a very .simple instrunn'iit for mt'asuring the 
compression of water. lie fills a cylinder of glass with water whlcl! 
fias been dej)rivcd of it;> air, the (‘ylitukT lias on its upper end an air¬ 
tight cover of brass, tlirough wliieb a .screw passes with a small ]>iston 
of [jrass on its lower ciul, which p'res.ses on tlie water. In the cylinder, 
is a tbenmnneter tube fdled with tlie smne* water a.s the cylinder, ami 
having on its upper open end a small column of merenry which, the 
tube being very narrow, remains there without .sinking into the Imlh. 
tiupposc now the water being pre.ssed in the cylinder by screwing down 
the piston, this pressure will net ecjuuily uouerf'iil on the open end ot'the 
tube, as ou the outside of the bulb, so that the pressure being equal on 
the inti rior and on the e.xtcrior side of the gla.ss bulb, neitlur e.xpan- 
sion nor contraction of its walls can take place, the state of the m(*rcur\ 
above the water in the glass tube will, tiierel’ore, immediatt'ly indicate 
th.c conqne.ssion. Professor Oersted had previously ascertained the 
capacity of the bulb and of tlie tube by wi'ighing tlie mercury w hich 
tl'.cv w'crc able to hold. The pressute exerted Ity tlie screw on tiu' 
w ater w.is measured by another tube filled w ith air, likewise inclosed in 
I lie e 3 'Iiiider. 'I’lius be olttaincd the result, lliat tbc coinpu's.-ibilil v of 
water diminishes veiy quickly with the iuerease of pressure, and that 
the mean compressibility at a pres.sure of 3 to !• atmospheres is 

- for each atino.-> 
inonnoo 

nvents of Canton. 

V. I'nlciifig. 

This substance has lately been anah/.ed b}- Dr. Fyfc. The follow¬ 
ing is the Doctor’s account of the speciineii he examined: 

“ Dr. How’ison, ofLanarksbirt', was so fortunate, wiien in China, a.- 
to procure a basin and ew'er of Chinese or w bite copper, a jiart of vvliich 
ho sent me for analy.sis. From the experimonts I have performed on 
it, 1 find the composition to he difierent from what is stated by the 
above-named chemists, its component ])arts being copper, zinc, nickel, 
and iron ; the last of which, however, is but in small quantity. 

“ The basin in the possession of Dr. Ilowison is of a whiti.sh colour, 
approaching to that of silver, and Is very sonorous. When held in one 
hand, and struck with the fingers of the other, the sound is distinctly 
beard at the distance an English mile. It is also highly polished. 


pherc, which agrees pretty well w ith th(> experl- 
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and docs not seemjto be easily tarnished. The piece that was sent me 
I found was malleable at a natural temperature, and at a red heat; but 
when heated to whiteness, it was quite brittle, breaking with the slight¬ 
est blow of a hammer. By great caution, itwasrollecl into thin plates, 
and was drawn into wire, of about the thickness of a line needle. When 
fused in contact with the atmospheric air, it oxidated, and burned with 
a whitish Hamc, in the same way as zinc does. Its specific gravity at 
.->0° was 8-1-32. 

*• Tive grains of it were su!)jcctcd to analysis, with the view of ascer¬ 
taining the proportion of its ingredients; the result was. 


Copper. 2*{)2 Or in the 100 parts, 40*4 

Zinc. J-27 2.5-4 

Nickel. 1-.58 31*6 

Iron. 0*1.3 2 (> 


.5 00 100-00 


“ Tlie method wlileh l.< jn-actlsc d In preparing white copper is not 
Known in this country, though it seems to bo the general opinion that 
it is procured by the reduction of an ore, containing the ingredients of 
which it is composed. In a letter I received from Dr. Ilowi-son, he 
mentions, tliat Dr. Dinwiddie, who aceoiupanicd TiOrd iVIacartncy to 
riilna, showed him, when at Calcutta, several specimens of the ore 
from wl'.ioh he was told the white copper was procured, and which he 
ohtatiied at Pekin, 'file basin, in tlie possession of Dr. Ilowison, e<>st 
iii China about one-fourth of its wiight in silver; and the exportation 
til'utensils of this alloy is prohibited. These clrcumstanees also render 
r»ro!>ai)!e the opinion, lliat the x\liite copper is obtained by the redac¬ 
tion of 0 . nu tallic ore, for in ('hiiia, labour is cheap, aiul the metals com¬ 
posing it are said t(» he found in great ahundauee. —ll'nlin. Oiil, Joc.-.t 


Aiitic.lk XI. 

N i-.w SC 1 i-:\Ti 1-1 c r.()( )Rii 

i-oit imi isr ic vtton 

!i\rr. P. W. Vfatson, of Hull, is preparing a work, to be entitled 
“ Dendrologia Britannica: containing an Account oi* the 'free.s and 
Shrubs that will live in the open Air of Britain tlu- «hole Year;” and 
to be illustrated with coloured Plates from living Plants. 

I\Ir. Worsdale, .sen. of J.,ineoln, has ready for the press, “ Celestial 
l*]nlo.sophy, or Gencthliaeal Astronomy,” containing the whole Art of 
i.alculating Nativities, and a groat number of Genitures- 'I'o be pub¬ 
lished ill 2.5 Numbers, 8vo. 

iSIr. Wood is preparing a complete Illlistration of his Index Testacco- 
logicus, ill which he will give an accurate Figure of every yiiell. 

Ml*, 'r. Coar has in the press, the Aphorisms of Hippocrates, Avitli 
Translations into Latin and English. 

Anatomical and Physiological Commentaries, by* Herbert Maj'o. 
Furgeon, and Lecturer on Anatomy. 8vo. To be published ji« 
Numbers. 
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Nm Patents, 


[Sept. 


Jt7ST rvnuauKo. 


Observations (from Experience) on the Aid obtained in various Dis¬ 
eases, particularly those incidental to Tropical Climates, by the Exter¬ 
nal Application of Nitromuriatic Acid iti a Bath, With several Cases, 
wherein it has been used by the Author with great Utility, To which 
is added the present most approved Mode of mixing the Acids and 
preparing the Bath. By Bhineas Coyne, MllCS. London, &c. 85 . Gd. 
Boards. 


An Introtluction to the Study of Fossil Organic Remains, especially 
of those found iu the British Strata; intended to aid the Student in 


his Inquiries respecting the Nature ol’ Fossils, 
with the Formation of the Earth. By James 
MGS. WSE. and Cu;sarean Society, Moscow. 


and their Connexion 
Parkinson, FRCS. 
With Plates. Post 


octavo. 12.V. 

Geological Essays; comprising a View of the Order of the Strata, 
the Coal Fields and Minerals, ol' the District of the River Avon ; an 
Introduction concerning Primitive, and the Flood-washed Earth; 
Hefutation of Errors, and Notes from the Best Authors. By .Toseph 
Sutclift’e, AM, Author of a Grammar of the English Language. Svo. 4,v. 

The Study of Medicine ; comprising its Physiology, Pathology, and 
Practice. By .John Mason Good, Ml). E'RS. Member of the Jloyal 
College of Physicians, London, t've. 1 - large 'S'ols. 8 vo. 31. 4 - 5 . 


AuTicr.E XII, 

NEW PATENTS. 

D. Gardner, Ednmnd-place, Aldersgatc-strect, for a stay, particu¬ 
larly applicable to supporting the body under spinal weakness, and 
correcting deformity of shape.—.June IB. 

J. Wass, Ashover, Derbyshire, millwright, fo-r an improvenient, 
which prevents the ill effects to vegetation and animal life that has 
hitherto been occasioned by noxious fumes and particles that arise 
from smelting or calcining lead ore, &e.—June 1 ,^. 

M. I. Brunei, Chelsea, engineer, for improvements on steam-engines. 
—June 2G. 

T. Gauntlett, Bath, surgeons’-instrument-maker; for improvements 
on vapour-baths, by which the heat is better regulated, and the baths 
rendered more portable.—June 26. 

W. Brunton, Birmingham, cngijiecr, for improvements upon fire¬ 
grates, and the means of introducing coal thereon.—.June 26. 

L. B. Rabant, Skinner-street, Snow-hill, Gent, for an improved ap¬ 
paratus for the preparation of eott’ce or tea.—.June 26- 

T. Postans, Charles-street, St. .James’s, Gent, and W. Jeakes, Great 
Russell-street, Bloomsbury, ironmonger, for an improvement on cook¬ 
ing apparatus.—.June 26. 

G. Smart, Pedlar’s Acre, lyaiiibeth, civil engineer, for an improve¬ 
ment in the manufacture of chains, which he denominates mathematical 
chains.—July 4. 

J. Smith, Sheffield, book-keeper, for an improvement of, or in, the 
Steam-engine boiler.—July 4. 
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Article XIII. 

METEOROLOGICAL TABLE. 


Bauomktkii. Thi RMOMKi KH. : I Duniell’s liyg 

1822 . Wind. I Min. , INIax. j ftlin. ; Lvn.p. •* R!iin.| at noon. 

1 . _ . * 

7 th Mon.i I I 1 i 


.Inly 1; 


N !30-13 30-06 

72 

46 

1 


2'S 

W;30i3!30-02 

72 

4 8 ; 




\V:30 04; 

)0 02 

78 

63 

—. 1 

t 

4.; 

Var. i;3() ('l' 

29-86 

78 

66 

6? ' 

161 


Var. 1292^1 

29-80 

72 

46' 

— ■ 

70’ 



N '30 17!29‘.96 

71 

44 

— , 

i 

77 

N 

W 30-2 i: 

JO-17 

7 o' 

62 


1 

s N 

WAo-2.) 

30-1 1 

77 

68 ; 



t) N 

w'30-11; 

29 91 

7-1' 

68 1 

60 

_ j 

lo' 


W ;2<)'9lj 

29-91 

76 

66 ■ 

— ^ 

10, 

1 i 

3 

Wi'i.ODl! 

29 6 1 

76 

63 i 

1 

30' 

12 


W j20'i)l 

29S1 

71 

60 


1 

13jN 

W;3{)-1{) 

:<)-9i 

70 

44. ' 

57 i 

i 

ILN 

Wj.iO'lO 

3001.1 

vSl 

46 ! 

— ! 

t 

16 

S 

b:!3(»-0-l 

29-87’ 

74 

62 

— 

! 

1 

10! 


N 29'S7 

'29 80 

75 

' 67 i 

— 

60! 

17' 

s 

\V!20-82 

29-80 

76 

i ; 

4{)' 

i 

l.s^S 

e;29 82 

29 fn), 

79 

; 60 1 

— 

-23, 

lo's 


29-()0. 

78 

66' ; 

— 

' 

20 


S 2.9 (>()!29'()2 

76 

; 66' 1 

_ i 

1 

1 

21 


S ; 29-76' 

29-66: 

70' 

1 ()'0 

51) 

10! 

no 

*• ^ 

N 

W:29-8();29-7(i; 

76 

i 68 

— 

j 


S 

Wi29-S6l2970! 

72 

6u 

— 

26! 

21 S 

VV29'76 

129-70, 

74 

69 


031 

1} r 
40 

s 

\Vj29-8 4-12976: 

73 

61 

57 , 

i 

20 

s 

W{-29-87 

29-81j 

74 

4-8 

— 1 

t 

1 

27 

s 

W 29-87 

|29-6-4-i 

7 8 

68 

— 1 

41 

2S 

s 

Wl29 ()i. 29 6i' 

72 

66’ 


06 

2£1 


W l29 6l!29-62! 

74 

6.3 


14 

30 

L\ 

w 129-77 

■29-6' 4-! 

67 

46 

68 ; 


31 

s 

W|29-9o 

1 

29771 

76 

49 

10 

26 



:30 23 

,29-61! 

84 

1 44 

3-91 1 

3-23 


The observations in each line of the table apply to a period of twenty-four hours, 
beginning at 9 A. IM. on tlie djiy indicated in the lirst column. A dash denotes that 
the result is included iu the next followmg observation. 
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KEM-4KKS. 


ScMiith Movth.-.—\. Cloiuly. ‘2— 1. l ino. 5. A tii.'iider st«nu about two, a. in. : 
a very heavy sluiwer about ball' 2 >a>t ten: the rain contb nea till about two, ji.m. with 
very frequent thunder at a distance. (*, 7. Fine. S. (^e.idy. H, 10. Fine- 
11. Showery. 1-—1 j. Fine. Iti. Fine: ni}:;ht rainy. 17. Fiiio. 18. Fine: night 
rainy, with ihumlcr. 19, ‘20. Fine. ‘21. .'‘bowery. 1. Fine. 2*1. Showery. 
24—‘28, Fine. ‘29. Shtiwery: some thunder. .‘10. l ine. .'51. Sliowdy. 




Winds: V, '-K,.^-'2; N ; AF. ;5 ; N\V, «; A .. . ‘2. 


llarouioter: jAIean height 

For tlic month.. 'i9 mG‘ 2 inche»‘. 

For tne li'.nar perioil, eliding tin: 11 (i:. .'{O-OSS 

I'or l.r days, ending the 9th (moon .south). ,‘10*007 


For IS days, ending tlie. ‘2'2(1 (nn>on ’'.orlh).‘'ly'SlO 


Themnometer: Mean height 

For the month. ti.'FT l I*’ 

• Fi<r the lunar period..... O.'!*.!,*} 1 

For .','1 days, the sun in (’aneer, .. 04*.'>00 

I 

Evaporation. .. S*91 in. 

Rain. S*‘2S 


I.aliom1ory, Stralftyrd, Eighth Utonth, ?3, 18‘22, 


R. HOWARll. 











ANNALS 


OF 


PHILOSOPHY. 


OCTOliKlt, ]822. 


Article I. 

A preli. mi tut)'If Account ofu nciv (.'/uss tp ConifMui/uls of Sulphur. 

3y W. Cl. Z(‘is!o, Docioi’(»!'Fliijusophy, aiul Professor oi‘Che- 

mislry hi the I'niversity at Copenhagen.^' 

Ir a certain (Jliailtily of sulphuret of «-arl)on is poured into a 
solution of potasil, soda, or iiuniifunu, in alcohol, eitiu'r pure, or 
containing a small portion of wai t r, a neutral liipiid is obtained, 
though the snljihuret of carbon by itsidf m^ver shows any 
acid properties : tht; reason is, that this sul]>huret c.ornbines 
with (bher substances, and forms a new acid which is cajiable of 
neutrali/ing the alkalies. li'potash has been used, the new formed 
salt may be, obtaiiu'd either by gft;at relVigeration, oi- by evapo¬ 
ration, or it niay lie precipitated by sulphuric ether. The salt 
contains neither a trace of (carbonic acid, nor sulphuretted 
hydrogen, but the acid in this compound is of a ptamliar nature, 
and contains carbon, sul{)hur, and liydrogen ; it is the same with 
respect to sulphuret of carbon that the hydrocyanic acid is 
with respect to cyanogen. I have called its compounds \vdth 
bases hydrocarbosulphates. Some of the most remarkable pro¬ 
perties of the hydrocarbosulphate of potash are the following; 

This salt crystallizes in long needles, or in a fibrous mass, com¬ 
posed of similar crystals. It has a peculiar smell even after 
-laving been dried under tiie air pump ; its taste is a little like 
sulphufi peculiar, however, and very strong'; it remains dry in 
the open air, and is very soluble in water; the aqueous solution 

* Extract of a paper read at the Royal Society at Copenhagen, May 17, 182!^, 

New Series, vol. jv. r 
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is colourless, and completely neutral. The salt is readily soluble 
in alcohol, but dissolves diflicnltly in sulj)huric ether. ]5oth 
solutions are also colourless and neutral. jVo ^as is expelled by 
strong acids ^ but when sulphuric or muriatic is added to a con¬ 
centrated aqueous solution of the salt, an oil-like liquid is sepa¬ 
rated, which has a rather yellow colour, and a peculiar strong 
smell. 

1. The solution produces with the soluble salts of lead a white 
precipitate. 

2. With the nitrate of barytes, muiiato of barytes, muriate of 
lime, no ])recipitatc at all. 

?>. With soluble salts of copper, a fine y(;lhnv precipitate. 

4. With nitrate of d{‘ut(j\i(lf‘ of mercury, sublimate and prus- 
siate ofmeronry, a wliite precipitate. 

o. With uitwitc of deutoxidc of tin, u ycllowi.s!i precipitabu 
(j. With sulphate of zinc, a white prei'ipitate, a little inclining 
to green. 

7. With nitrate of silver, nltratv; of protoxide? of mercury, 
muriate of protoxide ofliu, if tlie solutions are diluted, a yellow¬ 
ish, if concentrated, a brownish j)recipitatc. 

All tliese precipltabis, cxce[)t those of No. 7, keep their 
colour unchanged under the li<juid, and in open air. None of 
them produce gas wlum treated with strong aeids, but some give 
the above-mentioned oil-like, substance. 'The liydrocarbosul- 
pliatc (tf potash may be heated to blO^' luihn!nfieit. witliout under¬ 
going any observable change. WJieu heated in (‘lose glass vessels, 
it melts, eilervesce^, assumes a hue liglit-red colour, and gives 
out, 1. an oil-like li(piid of ayelloNv colour, and a peculiar strong 
and very penetrating smell ; it do('s not show any a(iid proper¬ 
ties when tried with tests, and does ]iot produce a lilack preci¬ 
pitate with salts of lead ; 2. ('arbouic acid ; Another gas, 
which is either a mixture of sulphuret ted hytlrogeii and a peculiar 
gas, or this latter alone ; it is remarkable for its strcjiig smell of 
onion. The red subslancti remains mialt(;red when cooled, hut 
when the temperature is increased to a red heat, it melts, eller- 
vesces, and becomes brownisli-black, and after some tiini? ceasing 
to efFervescc, the substance nu'lts quietly. On cooling, the sub¬ 
stance separates into two distinct portions ; the lower and larger 
mass is crystalline and greyish-black : the upiau' is uncrystal¬ 
line and black. During this change, besides gas, a great ([uan- 
tity of an oil-like liquid is given <jut. It'the black substance is 
heated again, it melts, product;s no oil-like liquid, and but little 
gas, even if the temperature is raised to a strong red heat. 
Afterwards it has no crystalline appearance. 

The red mass above-mentioned dissolves easily in water with¬ 
out the least turbidness, bi the beginning, the solution has a 
red colour, which, however, is soon changed into brown. Tn 
alcohol, it is difficultly dissolved; the solution is yellowish- 
brown, The red mass is alkaline, when tried by tests. It 
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becomes moist in ^ho open nir, but not much so. Hie aqueous 
solution, when mixed with a solution of nitrate or acetate of 
lead, throws down a blood-rcd jirecipitate,- which slowly changes 
into black, exactly as ller/xdius has described. He obtained 
it when mixing nitrate of lead with an aqueous solution of potash 
that had remained during three weeks with a surplus of sulphu- 
ret of carbon.* Kven when the solution of the red melted sub¬ 
stance has assumed the browji colour, it produces a red precipi¬ 
tate with salts of lead; but, which is curious, the precipitate which 
has been thrown down by a brown solution bldcxens much 
quicker than that from a red solution. When a piece of the 
melted red substance before it lias attracted moisture is thrown 
into a solution of nitrate of lead, tlu; precipitate keeps its colour 
during several days, ju’incipally if, aftc'r it has been washed with 
water, alcohol is poured on it, and it is then quickly dried. 
Wlicii sulphuric, muriatic, or ut clic acid is poured ou the red 
mass, a vi<jleut ell’ervesccucc tak('s j)la<aj, and the smell of sul- 
]»huretted liydrogen is percjclved, togetber with some other smell; 
uu oil-like liquid sepaialos, ])ut neither pure sulphur nor pure 
carbon. .I5y being ex[)osod lor about 30 hours lo the atmo- 
sphert*, it does not lose mucli of its colour, but in longer time it 
becoiiKis yellow. 

The gveyish-bhn^k civstalllne mass de.li(piesces (piickly when 
exposed to the air, and when tried with tests, it shows free al¬ 
kali. The afjucons solution is hrownisli-hlack williout depositing 
any observable powdisr, but tlie intensity of its c<jlour is so great 
that it only becomes transparent on being rnuedi diluted. When an 
acid is poured in it, it gives nut a great tpianllty «)f gas which 
seems to bo ])ure sulphuretted hydrogeu ; a great (juantity of 
(tarbon is precipitated, and ])ut little sulphur. Xone of the oil-like 
liquid appears. Inai a solution of it is exposed to the air, it 
remains more than 24 hours without getiing turbid; afterwards 
carbon is precipitated, at last in great (juantity, and the liquid 
becomes colourless. 

The black mass deli([uesces very n.'adily, and *'ontains free 
alkali. It dissolves easily in water, ^vhile a gr<-at (piantity of 
carbon in Hakes is dciposed ; tlu: solution is first greenisli-yellow, 
and at last, when sulphur has precipitated, it. is colourless. W’^hen 
an acid is mixed with a recmitly prepared solution, sulphuretted 
liydrogen is expelled, and a great quantity of snlphnr is thrown 
down. 1 consider the crystalline black mas.s prepared by heat¬ 
ing the red substance to be a compound of potassium and a 
kind of sulplmret of carbon; the black uncrystalline mass is a 
mixture of sulplmret of potassium aiid*carbou. 

When the hydrocarbosulphate of potash is exposed to the 
heat of the flame of a candle, it imiames and burns, throwing 
about a great number of brilliant sparks. Two periods may be 


* Afhandlingar i Fysik, Keiiiic og 3Mineralogie, 5 Doel, p. 266, &c. 
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disiiuctly observed ill this coinbnslion : diii in^c t.h(^ first , it, melts 
into u reddish-bi'ovvu subsl.iuico, wlucli, wlieii wgaiii inflamed, 
burns and thnnvs the spaiUs still luoi-e \iolendy around, The 
red mass itself is likewise etmibustihle, and exhiinls immediately 
violent combustion with white s|)aiks. If the salt be throwm 
on red-hot ^'lass, or charcoal, it is quickly consumed. 1 appre¬ 
hend the cause of tins plu.nonu'in.m l.o jjc, that a compound of 
potassium and snlphnr is suddenly formed, w hile carbon and a 
gas are separated, and that these small particles of carbon wdieii 
thrown about jinxluce the while hurumu’ s^r.nks, I hud this 
theory supported by IIh,; plumonn'iia. whie.h fake plate when the 
salt is decomposed iiy lujat in close \ essels. 

The hydrocarix'.snlphate of >(Kla er\s(idh/imove dililculllv, 
and in a form (piite dilfcaenl, from that of t!u‘ sail of jiotiish ; it 
deliquesces in moist air, and is iuji separah'd from ifs solution in 
alcohol by means oi snlphnnc tillu r; with acids and salts of 
metals, it. exhihils tin* same plu.nonx'na as the ludroearbosul- 
phatc of ])otash. 

Hydrocarliosulphali- ol linu' is ohfaiiu d by mixing a solution 
of miniate of Inni.; m alcohol, w ith a soiiition of the, livdroearho- 
sulphate of potash ; miniate f>l poia'-h is preci])itated, and the 
hydrocavbosulphate ol hmi' rianaiiis j pure, dissolved ni the 

alcohol ; tor though ilur miniate ol potash is soluhli' in alcohol, 
the salt of hnu'alino.'l entireiv preveiits its solalion. 

1 consider till' cc'iiipoirnds that are :-( j.aruied when iiu' hyiiio- 
curbosulpliate of jmlash is -.nixed v. it li soiution.s of certain nietals 
to consist of the metal and a. kind of snlphuret of i avhon without, 
oxygen. Zinc, howe\er, ma\ make an exeeptioji. 'fhe carho- 
sulphiirct of copper has a line lively veiiow i:oi(iur, the carbosul- 
phurct of le;ul and the earIjOsulj)lnir« I of iii. ianirv are white; tlie 
first., however, lias a foliate'!, Nhiuing, ci VNiallnu- appearaiiei;; 
the seconil is granular. The i aihosnlphsnt'i oi’ copper is pre¬ 
pared by pouriiig an aipieous solution ofilu- hvilroearbosulpli ite 
ol potash into a solulion ol’sniphale or nitrate of crqiper. d im 
precipitate, w iuui washed w ilh w ;iter, is pure, ddic e;u‘hosulplmret, 
of lead is prepared in tin- siiiia Wiivtrom nitrate of li-ail, aiultlie 
carbosidpliuret of mercury from t oriosive sublimati;, or prnssiate 
of* inercnry. They are. all insoluble in waiti-r, iuit the cai bosnl- 
phuret of lead and of miueiiry at Iciist are soluble in alcolio!. 
The eairbosnlphuri't of inerciiiy is soluble in a concentrated solu¬ 
tion of the hydroearhosulphate of potash, and it seems to form 
with it a saline compound. Strong acids act very slowly on 
these compounds, and by themselves they may he exjioscd to 
the heat of hoiiing water’ without being deeonqioscd. When 
heated in a glass tiilxg the earbosulphnrel, of copper and that of 
lead produce at a certain tenr|ierat are a inisi in the vessel, vvhicli 
is condensed into a yellow' liijnid, witli a smell like oiiion.s, and 
the exact appearance of oil ; afterwards it melts, gives out gas 
with violent eflervesccnce, and in considerable quantity; then 
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passing through different shades, it assumes a brownish-black 
<‘olom’, and lliu luial being increased, it becomes completely 
black, and u liilst exhibiting tiu; ])lienoui< na ol’combustion. The 
gas does not conlaiii any <’arijo]ii<i acid, and seems to be the 
now gaseous I'.omjiound ot'caj'bon and salj>hur. 

Tile su!)stanco remaining when the carbosuipliuret has thus 
])cen exposed to a nsl lu al, is a mixture ot a. metallii'. sulphuret 
aiul carbon, 1 liave naisons tor <‘onsidering the brown mass be- 
t’orc it has (loi ir exjxisial to a l ed lieat, as a lu’vv metallic car- 
Ijiisulplmre.t, eitluu’ M’itii another kind of carbosuijilmret tlian that 
which exists in the pna'ipitv.ted substance, or with tlie same, but 
in less ([uanli!\. The I'.arbosulpliuiaU of merc.ury shows the 
same ])lienomena, e\< ept that at a. pretty liigli temiierature, a 
substance is sulilnmoi winch resejnislcs eiiiiiabar, and a black 
scaly mass r( in;)iiis which is chai-coal, 

lli(‘ pr(u:ipi(at(,‘ olUained !iom sulpluitc o! /inc and the salt of 
potash consists, \>hcn diy, otsmai! gre nish-whit(^ luiavy ‘grains, 
solulilc hotli in watci-and alcohol; liowcicr, in a much greati;r 
(piaiilitv 111 the latter. 'I'iie aieojiojic, solutioii I'uiiushcs, when 
eviiporali'd, white opsupie gloouiiir nuiss-.'s. \> lu.ti lunvlv jirec.i- 
pilalcd, it IS eastlv <lecompo ^('d i)V siilphii'ic and muriatic amd, 
and lurnishes an oil-liKe iiipiid, siraiiar to tliat wlmdi is piaunircd 
li'em I lie hvdroca^!»o.^ll!p[l•,lte ol iime b\ a similar proc.css. W hen 
lu ali d, ;!ns cnmj.'em;:! (d' /.inc i - chang'ed mio a. mass ol a. pretty 
intcu-a; grei'ii coioiir, 'aiiiidi, wiico an aiud is [.oinx'd on it, gives 
out wit'i Aiol.-ut chi i \ ('sicine g-asoons eonajuaimd of snl- 
pliurctted h vdro;>a;(i, and am,flu r peculiar gas. i’aper, prev louslv 
moisli'iicii with ;i. solution of iced, hccomes, wiien exposed to 
tlicse g'a',cs, eai dilier! or njaa-.spoil: d b.' -od r<d and l»la<'k^ 
the lirsl being' tiu' on'v.ulmg e d' an-. 
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water, d im acid so-m c('{!cei.s, on liiclmtioio oi the vessel a.s a 
t omplclclv tmnsjiarcnt aimost co]om!t;ss (>;i ; it, must bcfjuickly 
washed with wat'-r ll•'.;d it cei:oes to gii!';» grecipitate with a. so¬ 
lution of nmria<e oi’ barvtes. t he acid ma\ aimost calirely be 
fri’cd I'roni w a.; er i)v d< cant at ion. 

W iu'ii litmus pap- r is lirouglit, mto tins mad, d, bee,omos iu- 
.'■danllv r<-d ; ii tlm jiaoer rmnaius exposi'd to the air, it becomes 
parlialiv veihne and \>ln({'. I'!m smeil of tins ai'-id is com- 
[ilelely didereni from that, of sulplmi'et of carbon ; its taste is 
acid, and sfroiiglv ast rn.igx nt. blxphsed lo the air, it is soon 
co\ero'd with a ^ chow ish-wlnl e coating. li is easily inliamed, 
and wlicn burned, gives out the sifudl oi'su’pimvous acid. It is 
<iecomp<jsed by beat. 

It is easily dissolved by a solution of potash in water, -^hive 


a 
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is thereby iieutralizecl, inicl the liquid thus prepared has all the 
properties of an aqueous solution of that salt which has been 
made from sulphuret ol’ carl>on, alcohol, and j)otash. When 
water is present, this a<nd exjx'ls carbonic acid from carbonate 
ofnotash, carbonate of ammonia, and carbonate of bai’^'tes. 

'Vhen blac^k oxide of coj)pcr, red oxide oPmercuiy, or oxide of 
lead, is lluown into this acid, there is instantly i'ormed a yellow 
carl)osulphuret of‘coj)per, white carbosulplmret of mercury, and 
carbosulphuret oi' lead. The same substances are formed 
wlnai a solution of muriate or sulphate of dcnitoxide of copper, a 
solution of sublimate; or of nitrate, of lead is mixe-.d witli this acid. 
When 1 poured a small (piantity of water on bydrocarbosulphuric 
acid just enou<^li to c.over it, and put a. small (puintity of 
iodine into tin; ac.id, (hicomposition to;)k place, and after having;* 
added a. fr(;sh ([uantity of water, and shaken the mi.xturc, an oil- 
likc liquid st.-parated on the bottom of the e-lass, which seemed 
to have all tin; pro))erti(;s of sulphuret ol’ carbon. 'I’he liquid 
which <‘.oveved it was weak hydnodic acid, which thrtav <lown 
the solution of sublimate of a beautiful r(;d cailour, tlu^ nitrate of 
lead of an etpiallv fme v( How colour, and the nitrate of silver of a 
whitish colour. Wlien a snllicituit (piantity of iodiiu; is addl'd to 
an aipuauis solution C)f hyilvoearbosulphato of ])otash, an oil-like 
liquid is soon se])arated on the bottom, which likewise seiaixs to 
bo a sulphuret of I'arbon, and the solution contains hydriodute of 

following remarks may si'i vc us a conelusiuii : 

W hen a concentrated solution of potash, sotla, or ammonia, is 
atlded to sulphuret of caibon in a. small Hask, a whitt; coag ulated 
mass is formed; when, after tlie llask beino a\c 11 closed and 
shaken, it is kejU. ipiii't for a moment, yas maki's its escape with 
great violence, if the stop])er is removeil. 'file same etiect 
takes place when the snlplmret (T carbon is ini.ved w ith a small 
quantitv of alcohol. The Acllowisli liquid out of.Avhieh the salt 
of potash crvslalli'/es rather slowly contains not a trace, of sul¬ 
phuretted hydrogen, and lias in gi.’inual the };ropertit:s of a 
solution of hydroearbosnlpluiret, probalily mixed with some 
sulphur, and a peculiar conqiomid of carbon and liydrogen, 
which certainly is the cansc of the colour of the licpiid. When 
the hydrocavbosulphate of potash is thrown down from its solu¬ 
tion by ether, the remaining ethcrial iicpiid has the same proper¬ 
ties as have, been just enumerated as lieionging to the liipiid re¬ 
maining after the crystallisation of the salt. 

When 1, some time ago, tried tlu; elfects of ok-liant gas on 
chloride of sulphur, a substance was obtained, the smc'll of which 
strong'lv' rt'scmbled that of ihe onion. Mercury, through vvhich 
this air was passed, liad the same smell in a great degree, and 
kept it for several days even "in the open air. The same is the 
is ewhen mercury is used for the above-mentioned dec'omposi* 
the e. 
with vj 
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nclinecl to considev .,„<,j.„ of Oie olefiant gas, allow- 
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observers will sometimes overlook iiiterestiuy: phenomena. We 
have probably made similar mistakes or omissions in our Survey; 
and if any literary friend shall point Ihem oub we shall feel 
obliged, rather than offended. 4^110; shells in the flartlepool 
limestone arc not numerous; so lhat hlr. Winch might collect a 
hundred specimens containing none ; and%ad our observations 
been confined to a single quarry, they might have escaped our 
notice as well as liis. We found them, however, not only in 
quarries, but in the rocks along the shore, and in several stone 
walls, constructed with materials [irocured on tin; spot. 

In the second instance (juoted by Mr. W. there is no differ¬ 
ence'’betwi'cn him and us in oui’ description of what is visible, 
but merely in om- opinions ]es})ecting what is iiypothetical; and 
he seems to hav(^ introduced tlu! passage; only for the sake of 
exposing a blunder of ours, in apj^lying the term (nisafilc to the 
<lyke near (Jullercoats. Hut if he w ill l ead our w'ords over again, 
he may jierceive. that the blunder is his own. W e apjilied no 
such epithet to that dyke; for in comparing it with our basaltic 
dyke, we mei'idv call it “ a similar dyk»; or Acin," as it intersects 
the strata lu a similar way. Its mati rials form no part of the 
subject under iliscussion in lh<' passage relerri*d to, and do not 
ufl(.;ct our arguments. 

Our remarks on tlu' improper use of the t(;rm toa/ hnsin are 
produci-ul by Mr. W . as anotlu r altaek on him, th()U'j,b thev' ‘are 
not aiin(;d at any one author in particular; and though, like our 
observations on dykes, they opjiost; his statmneiits only in mat¬ 
ters of opinimi. W^e do not call in (pu:stion the accuracy of his 
sections, Imt liieJnsliu'ssofthe infejimces uhicdi hewould ilcthice 
from them. We maintain that eiial strata are not more subject 
to undulations and deprt'ssioiis than other strata ; and that where 
the coal strata (bnu a liasin. the strata above, and those lielow, 
must, to a. certain extent, assunu; the s'ame .shapra Our opinion 
on this point coiitcifh's Avith thni ol' Mr. West garth [’br.'.ter, 
whose ae(piaiutaue.(' with the coal ami lead miiu's of Northum¬ 
berland and Dull..1111 is al, least not inferior to that of Mr. W’ineh. 
lie remarks, iii ilu' new editiiai of liis 'freatise, on si Section of 
the Strata,^(; p. Id: “ A s^'ani, or lied, ofcoalis a ri'.al stratum, 
which is found to be, (juitc as regular as auv of the, coiicc'initaut. 
strata found in flu; c,oa!-fiehl, lying above or below the coal ; or 
indtM'd as any otln.’V of the various strata wliicii conijmse the 
('Xternal crust oi’our glolu!. ’ 

Hut. the ])assag(.- which has given most offence to Mr. AVducli 
(and indeed the < iily one lliat can with any ]ilausihility be cou- 
sirlered as oii'eiisive) is that where we allege, that his giadogieal 
“ Observations on the Iv.i^tmu Part of Yorkshire,” are not llu^ 
result of ptirsoiial ('xainiiiatioii, hut eouqiiled from “ sera^is of 
infwnvuition eolj. cled lioui ralu rs.” 'fo thosi; who ai'e iinae- 
(piaiuted w ith thi.-; disti ieg ;iud eouscciueiitly unahle to decide on 
tile merits of Mr. W inch’s pajicr, our remark may ajipcar severe; 



1822.] Messrs. Young and Bird's Repli/to Mr. Winch. 249 

blit such as have ♦carefully examined it, and compared it with 
Mr. W.’s description, will think with ns, that whatever more we 
might have said in the way of reprehension, w^e could not well 
say less. Of the existence of that pap(‘r, us Mr. W. might have 
seen from the note kself, wo had no knowledge till withiii a few 
days of the time Avhen the note was printed. We were aware, 
that in 1814 and 1815, Mr. W. collected some information from 
Mr. Bird and others, concerning the strata of this part of 
Yorkshire ; but knowing, from his own letters, that he was then 
very imperfectly acfpiainted with the subject, and never hearing 
that he had subseipiently made any excursions into the district, 
we could Jiol. suj)pose that he had attianpttal to write a geological 
description ol'it; and, <iii iinading with lln^ document, we could 
not but regret that such a ])aper had found its way into tlie 
'i’i‘ansacti(ms of a Society so respectable. Mr. W'. it seems, has, 
at sonu,' remote periods, travelled tlirougli tinr district on busi- 
nt'ss, and taken notes; hnl, howe ver Iretpieiit his jourueys, and 
however cojnous ins notes, his own pa|)e.r, nulependent of what 
\\i; know olheruis<', waiaaiits us to say.tliat lit'has not given llie 
district that, kind of exaniiiiatitm wlueh is neeessaiy lor wiiting 
fi. geological description ol it. W e liavt', perhaps, Iraverst'd the 
coui'lies of J)urhum aial IS orthumherlaud more IVetpiently than 
In; lias <loiie oui' tlisl i let ; yvA we are lar Irom supja ising om st 1\ t.-s 
(jualilu'd to give, liom our own ohser\at ions, a ttth'iahlt'account 
of t indr geology. Me were detracting inin li less lVi>in Air. A\ .’s 
tame, wlu'n we intimated that his paper u;is a compilation from 
very scanty aind iiicont'ct maUrialN, than \\ e should lia.\e drine, 
hati we sup[)osed it possible, (hr Mr. \\ . after a ptusoual f'xami- 
nation, to write a descri|)t lou so e<)id’used, so defective, and so 
inaccurate. \V<' lia\(' paid him -at least, this eoiuphiuent, that 
we. could not rat(' Ins talents so low. Part, ol the hlutulcrs iii his 
paper might iinh.'cd lie placed to the .-^i-ure ol inadvertency nr 
dtdeetixe memory; sueli as Ids diserilung tlie red sandstone of 
the vale ni'the M’ees as “ devoid oi’mica,” ^\ilh which, in most 
pans where wo examined i!, it greatly abnunds ; his stating that 
the ironstone ol the coal measures is tin; material employed at 
the alum works in inanufael uring I'hnnun ('eineiif , whcri'as that 
matc'iial is oiitained in t lu' ulinn shale, and does not consist of 
ironstone, Iml. of lias nodules, the iioduh.'s coutaiidiig much jron 
or ])vrites being rejected as unfit for tlie jiurpose ; and his dc'- 
se.rihing the oolite as erojiping out at b'iley Head, and stating 
that ‘‘ w ith this material, York Minster and other edihees in the 
neighhourhood, are constnic.ted'fhese, and other minor mis¬ 
takes, might possiljh he eounnittei! Uy one wlio had exainimd 
the district. But Imw could any genth.'inan who had spent even 
1 ) 1)1 a day or two in aeouiriug only e; tolerable iih a of the dispo¬ 
sition of the st rata, liave produced such a mass oferror and eon- 
fusum as is I’onnd in Air. W .'s (leseri|)tiou r»f our hills i He 
speaks of Bhiiihy Heacon as part of “ the northern esearpment 
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of the Cleveland chain,’’ thougli it is one of the most southerly 
parts of that chain. He describes the Cleveland chain as ‘^suc¬ 
ceeded at the vale of the Esk by the oolite liniestome ridge; ” 
thus totalli/ overlookwg the. must lojhf and extensive ehain of our 
alum-?ii/ls, intervening between the vale of the Esk and the 
oolite hills. This is not a mere inadvertence, or slip of the pen, 
for he rep(.*ats the error presently after by representing the oolite 
hills as “ a tower range of hills, rising to view about three miles 
south of Robin Hood’s Hay; ” the very position of our highest 
range of hills, which he has ])assed over, and w'hich forms thcj 
most prominent feature in the Eastern Moorlands, comprising 
IStoupo Hrow Hill, l.oosehone Moor, Hurtou Hoad, Craniinoor, 
&.C. some of W'hich rise about 1400 feet above the level of the 
sea. Of this vast chain, Mr. W. gives no account, passing- 
immediately from the Cleveland chain, on the north side of the 
Esk, to the oolite hills ; which last he also charactt'rises as round 
topped, though they an^ notoriously //^// topped. After an omis¬ 
sion so egregious, it is scariudy necessary to notice other gross 
mistakes in Mr. W.’s account of the strata ; such as bis con¬ 
founding the blue limestone of the vale of Pickering: w ith that of 
Thirkleby ; his making our alum shale to pass from Arnclilf 
south to Cow'sby (mis-printed Cosl(;y), and thence to Thirkleliy ; 
w'hereas it is wellkmnvn that it reaches but amih; ortw'o beyond 
Csmotlu rley ; and his making it “ terminate on the coast below 
Scalby ” (mis-printed Scalesby), though it is seven or eight miles 
short of the Scalby shore. i\lr. VV.’s list of organic reinaiiLs j,s 
meagre in the extreme, but not more so than we might c'xpcct, 
know'ing from his letters, that so late as April, kSlo, he had only 
seen some specimens of the Whitby petrifactions, w ithout know¬ 
ing to what portions of the strata llicy l>!‘l()iiged ; and did ?int 
the)! hnotr whether the. fKiZ/Ve (wbie.b swarms with •AmWs) C{)ntained. 
ant/ organic remains or not. J^art of his list seems to have been 
copied from some Scarborough document without, altering even 
the local phrases ; for some [)etrifactions are said to occur “ on 
the sands,’’ while we are not told wliat sands are meant, nor 
Avhelher they occur tlune in the strata, or are washed out ol'the 
alluvial cliffs. 

We shall only add (for wchavi^.pmhajis.suid more than eaiougli), 
that we arc not the only authors who luive complaiued of IVIr. 
AV.’s inaccuracies. Mr. W. i'orster, in the work above <jUoted, 
Prcf.p. 9, states IhatMr. Winch, in describing (Ik; lead measures, 
has^ “ made many mistakes, ibr want of a correct local know¬ 
ledge of the country.” 

It is painful lor us tlms'to expose the limits of a brother geo¬ 
logist, but Mr. W. by publicly accusing us, lias compelled lis to 
perform this unpleasant task in our owm vindication. 

Wc are, Sir, your most obedient servants. 

You no. 
.loiiN Hirj). 
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Article III. 

On the Finite Extent of the Atmosphere. By William Hyde 

Woliastoii, MD, VPRS * 

Tni: passage of V^^enus very near the sun in superior conjunc¬ 
tion in the inontli of May last, having presented an opportunity 
ol' examining whether any appearance of a solar atmosphere 
could be discerned, I am in hopes that the result of my endea¬ 
vours, together with the views which induced me to undertake 
the inrjuiry, may be found deserving- of a })lace in the Philoso¬ 
phical Transactions. 

If we att(!mj)t to estimate the probable height to which the 
earth’s atmosphere extends, no phenomenon caused by its 
refractive power in directions at which we c/.ni view it, or by 
rejection from vapours that arc susptjuded in it, will enable us 
to decide this question. 

From the law of its elasticity, which prevails within certain 
limits, we know the degrtH^s of rarit y corresponding to dillcrcnt 
elevations from the earth’s surl'ac<' ; and if we admit tliat air has 
been raretied so as to sustain only l-l()()th of an inch barome¬ 
trical pressure, and that this nurasure haj% att’oixh'd a true estimate 

its rarity, wc should inler from the law, that it extends to the 
height of It) mihis, with pi-operti(’s yet unimpaired by extreme 
laix faction. Beyond this hunt e arc lelt to conjectures founded 
on the supposed divisibility ol’matter : ami if this bo inlinite, so 
also must be the extent of our atmosphere. I’or if tlio tlensity 
be throughout as the compressing lorcc, then mu'^t a stratum of 
given thickness at eveiy height be couqu'essod by a sujx'iincum- 
bent. vitmospher(', bearing a c.(.)nsla)it ratio to its own weight, 
whatever l)e its distance from the I'arth. But if air consist of 
am ultimate particles no longer divisdjle, tlu ii must expansion 
of tile medimn composed of them cease at that distance, where 
the force of gravity downwards upon a single particle ise<|ualto 
the resistance arising from the repulsive foree of the medium. 

Oil the latt(;r supjiosif ion of limited divisibility, the atmosphere 
which surrounds us will be conceived to be a medium of fipitc 
extent, and may be peculiar to our planet, since its properties 
would atford no ground to presume tliat similar matter exists in 
any other planet. But if wo adopt the hypothesis of unlimited 
expansion, we must conceive the same kind of matter to pervade 
all space, where it would not be in <i{jnilibrio, unless the sun, 
the moon, and all tlie planets, possess their respectivi; shares of 
it condensed around tiiem, in degreeij dependent on the force of 
their respective attractions, excepting in those instances where 


% 
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tJie tendency to accumulate may be counterarited by the inter¬ 
ference of other kinds of matter, or of other pow ers ot which we 
have no experience, and coiicernin<^’ whit;!', wc cannot expect to 
reason correctly. 

Now', thou<:^li we have not llu; nitatns of ascertaining' the 
extent of our own alinospliere, thost^ of oilier planetary bodies 
arc nevertheless objects for astronomical invc'stigation ; and it 
may be deserving of consideration, whether, in any instance, a 
deficiency of snclt mattei' can be jiroved, and whetlna’, from this 
source, anv conclusive argument, can be tlrawn in favour of ulti¬ 
mate atoms of matter in gein ral. J^'or, since the law of d<'linit(' 
prO])Oiiions discovered by chemists is the same for all kinds of 
matter, whether solid, or fluid, or clastic, if it can be ascertained 
that any one body consists of particles no longer divisible, we 
then can scarcely doubt that all otlua- bodies are similarly con¬ 
stituted ; and sv<' may without hesitation coiiclude, that those 
ocpuvalent cpiantities, which we have learned to ajipreciatc! by 
proportionati; numbers, do really ('xpri:ss the. relative weights of 
(.lementary atoms, fht' ultimate objects of chemical research. 

These reflefitions w'<;re originally suggest^'d by hearing an 
opinion liazarded without due consideialion, that the non-exist¬ 
ence of perceptible atmos]»here around tiu^ moon miglil, be 
regarded as <;onclusi\e against the indefinite divisibility of 
matter. 'I'ln'ae was, however, an oversight, in this inferemee, as 
the (piantitv of such matter, wl'dc.h the muon would retain around 
lit'r, could not possibly be perceivt'd by the niniusi. ])owf;r of any 
instrnnu'Jits hitherto inv<;nted tor ustronoinica! [imposes. f’Oi', 
since the density of an atmosplu ie of infinite divisihihf v at her 
siirfac(! would depeml on fin; forct; of her gia vital ion at that 
point, it would not he greater than tliat of om- atm aspht'ie is 
wlu;re the ('arth’s attraction is cipiai to that of the moon at, her 
surface. At tliis lieight, whicii hy a sim[)h- computatioii is 
about. oOfH) miles from the earth’s surlat;e, WvV <jl)viousiy can 
have no perccptiole atmosphere, and <’onsefpiently sh(.>nld not. 
expect tij disceii) an almos[»hci’t; of similai' rarity aioMud the 
m<»on. 

It is manifestlv' in tlu' opposin; dirc-c.tion that wc ni*^; 1(f lo<d< 
Jbr information, ^^h? should e.xamiiie first that body winch has 
the grc'atesf, [)ow'cr, and see whether eveii there the non-ajipear- 
aiic(; of those [ihenomeua which might lx.* ex[;ected from such 
an atmosphein*, will waii'ant the inference that, onr own is con¬ 
fined l(i this one [ihuuU, hy tile limit set to its divisihilitv. 

15y converse of the same ride winch gives an estimede, of 
extreme rarity at. tin; moon's surface, we mav form a c<)ucepliou 
at what distance round tlie sun refraction from such a cause 
should be [lerceived. Ifwe calculate at what apparent distanc'e 
from tlu; body t)f the sun bis force is enpial to that of gravity at. 
the surface of the earth, it isthere that his pi)v.(;r would be sufli- 
cieut to accumulati; (from an infinitely divisiljle medium filling 
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all space) uii atmosplicre* lnlly <‘(piul in density to our own, and 
c,<)iis(‘<juciitiy produciiiL;' a rcIVaction ot’niorti than one degree, in 
Ihe passage oi‘rays oblicpiely through it. 

It' tluj mass of the svm be considered as 330,000 times that of 
the earth, (he distance at vvliich liis force is e([ual to gravity will 

!)(' \/ 330,000, or about 676 times the earth’s radius; and if his 
radius be i 11,6 times that of the earth, then this distance will 

Pf. (,v 0*16 tiines the sun’s radius; and 16' 40" x 6'15 = 

111 ’.> 

1° 21' 2!i", will bt> the apjiareut. dislaiua^ from (lie sun’s centre 
on llie23dof May, wlum the following observations w’eiv uiaile. 

hat deihiction should be allowed for the etl’ect of heat, i(. 
may bt- lime, t i consider wlum we Jiave learnefl the amount oi' 
apparent refrai'Olon at some given distanct; ; and w'e may then 
begin (o conjeetiire, wluO.her heat can counteract the increase 
of density that would occur in the approach of only 1-lOth of a 
second townnls his centrm f 

\s I had not .my instrument in my [)osscssion that T consi- 
d.ered properly aiiapted for the purpose, I reipiested the. assist- 
ama' of several astronomical frieiuls m watching the progress of 
V'eniis to tin; sun for some days preceding supciior conjunction, 
and in if covering slglit of her ailerwarils. Ihit neilluu’ the 
Astronomer Itoval at. (Irecnwich, nor Prof. Brinkley of Dublin, 
nor Mr. South, with tin.' iidmiiahle insti’umeuts they possess, 
were able to make aiiv ohservatiou williiu (he tune rcfjuired, not 
lieitig tumished \ii(h the jieculiar means ade.pted to this iiujuiiy. 

t’apt. Kater, howeviu', whf) (Mitered fully into my views, and 
engngt'il in the prosecution of them with all the ardour n<!ces- 
saiy for success, by using a retlecting lelcseope, was able to 
furnish me with a valuable set of obse.ivalions, days precu'd- 
iu<g coiiianetioii, wliich, t'lgeiluM' with thost' in which I had the 
‘jLood fortune to succeed at m-aily an e(pial inttn val subscapient to 
th “ passage, all'ord data <juite snllicieut to show that no rel’rac- 
liou is perceptilih; at the period of our observations; and those 
e()me I’ar W'ithin the speeilie. distance; abo\e esfiinaltal. 

A selifctie^n I'rom the! series giveai to me by Cajit. Kater is e:ou- 
tained in the follovi ing table ; 

* S\)cli all atiiKsj'lKTO w.iiilft, in lart, l>i- <tt' j;rciiti'r density nil account of' the far 
n-reater extent of the inceliuiii afiected by the solar attraction, altliougli of extreme rarity ; 
but the addition deriveil from this source, may be disregarded in the present eatimate, 
wiihmtl prejudice to the aiginueiit, which will not he tbiind to tum upon any minute 
dift’erenee. 

t If we atteiiiiit to reason upon what would be tl»‘. progressive condensation of such an 
atiuospberc dowitwavds towartls the surface of the suit, we are statn .stopped by the limit 
of our experience as to the ilegree of eondensation of which the atmosphere is suscepti¬ 
ble. ff we could suppose the common law of ctflideiisafion to extend as far as 46 miles 
in ilcjith, the ilensity corresjromling to it would be about equal to that of tjuicksilver, 
from whence a refraction would occur exceeiling all hounds of reasonable calculation. 
A space of 46 miles at the distance of tlie sun from us would subtend about one-tenth of* 
a second. 
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Itis evifl^^ntthat, in ilicf>e observations, the difterences between 
the observed and calculated places of the jdanet are not sucli as 
to indicate a retraction that can be I’elied on. 

My own observations were very few in number, and not to be 
compared to the former in precision; but they are necessary to 
supply a deficiency when Capt. Kater was al, a distance from his 
instruments, and could make no observation. 

On the 26th, between XJ. 20 and XI., 30 I had three compa¬ 
rative observations, the best of which gave me the passage of 
V’^enus 3“' 55'" after the sun. The mean of two others being 
3 m j consider the result as on the 25th, 23*' 24’“. Diff. 

R. A. 3'“ .C*2\ 

Idle nearest second to be inferred from the Nautical Almanac 
for this time being 3’“ 53" after the sun, it is evident that no per¬ 
ceptible refraction occurred at this time. 

From the observations of Oapt. Kuter, no retardation of the 
motion of \"enus can be ])erceived in her progress toward the 
sun, as would occur from incrtsising refraction ; and by compa¬ 
rison of her motion in the interval between his last observation 
and my own, with her change of place for the same interval 
given in the Nautical Almanac, ihert; seems no ground whatever 
to suppose that her apparent position has been in the least 
affected by refraction through a solar atmosphere, although the 
distance at the time of Ca[)t. Kator’s last observation was but 
65'SO'' from the sun’s centre, and at the time of my |pvn only 
.53'1.5". 


Although these distances appear small, 1 find tliat Venus has 
been’ seen at a still less distam-e by Mons. Vidal of Montpellier 
in 1805.* On the 3t)th of May, he observed \ enus 3"' 16" after 
the sun, when their difference of declination w'as not more than 
1', so that her distance from the centre was about 46 minutes of 
space. Since his observations also accord with the calculated 
places of Venus, they might have superseded the necessity of 
iresh observations, if I had been duly aware of the inference to 
be drawn from them. 

The same skilful observer has also recorded an observation of 


* Conn, ilex Terns. 1808, 
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Morcwvy on tlio 81st orMarcli of the same year, tvhen he was 
seen at about 05'' IVom llie sun’s centre. 

If J were to describe the little telescope with which luy obser¬ 
vations were made, without takinj>; due care to explain the 
precautions adopted, and tlie grounds ol‘their etHcacy, it might, 
perhaps, be si'/arcely credib'lc;, tiuit witli an object glass less than 
one inch in aperture, having a focal length of only seven inches, 
f could discern an object not to be seen by telescopes of four 
and hve inches aperture. We know, however, that this small 
aperture is abundantly sufficient for viewing Venus at a distance 
from the sun ; and, since the princij)al obstruction to seeing her 
)H'nr(n’ (wlnui the atmosphere is <dear), a rise's from the glare ol' 
false light upon tlic object-glass, t he success of the observation 
d( pc nds entirely on having an effi ctual screen for the whole 
object-glass, which is obviously I’ar more easy to accomplish in 
the smaller telescope. 

Sinc’o the screen which I einplc^yed w^as about six fc'ct distant 
from my objt'ct-glass, o similar protecticui I’or an apeu ture o.' five 
iiu hi s would have; re(|uire<l to be at the distance of thirty feet, 
to obviate equally the interference, of the sun’s light at the same 
]>eriod ; hut this is a provision with which regular observatories 
are noi fmaiished Ibr the common purposes of astronomy. 

,\s I Impc; at some I'uture time to avail myself of a larger 
a])(rlnrt; !or such ol)sc,‘rvalions, w'ithout the necessity of mounting 
a nioie distant screen, it may I'c desirable tliat I should suggest 
to others the' cncsins by which this may be c'fiecti.'d, il'lliey thiick 
the- cpiestiou of a solar atmosphere worthy of finther investi¬ 
gation. 

If an objeed-glass of four inclu;s aperture lie covered, so us to 
expose only a vortical slit of its surface one inch in width, the 
surface of glass to l»e so used is about live? times as large as the 
circuiar aperlurci one inch in diameter, and yet will b(‘ us com¬ 
pletely shadeil by a verti<’al screen at any given distance ; and 
an interval of only five ieet might allow a star or planet to be 
sot n within a riegree of the sun’s ilisc. 

SVlien th(‘ sun and planet have the same declination, the ver¬ 
tical ])osition ol' the slit is manifestiy the most atlvantageous that 
could In? chosen on the meridian ; but, for the purpose of seeing 
to tile Lfriaitest advantage when the line of the centres is inchnetl 
to the iiori/on, it would bi; reijuisiti; to have the powm- of turning 
the slit and screen together at right angles to any line of direc¬ 
tion of the cenires. 

Tlifc only fixed star sufficiently near to the ecliptic, and bright 
tuiongh to give any prosjiect of its being seen near the sun, is 
Jfegultis, wdiicli passes between the 20th and 21st of August,, 
but I have not y(d, had an opportunity of ascertaining within 
what distance from the sun this star can bo discerned. 

Tn the foregoing remarks, I have, perhaps, dwelt more upon . 
the coiisidervUion of the solar atmosphere, than may seem neces- 
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sary to those who have considered tht‘. couimon phe.uomena 
observahle in the occultati0is of Jupiter’s satellites by the body 
of the planet. Tlieir approacli, instead of b^iiig retarded by 
refraction, is regular, till tlu;y apj)car in actual contact; showing 
that there is not that extent of atmosphere which Jupiter should 
attract to himself fotm an infinitely divisible medium filling 
space. 

Since the mass of .lupiler is full dOl) times that of the earth, 
the distance at which his attraction is eijual to gravity must bo 
as v' doh, or about I7*() times the earth’s radius. And since his 
diameter is nearly elevtui tinu's greater than that of the earth. 


^ = !•(> times liis own 

II 


iTidius will i.te tin; distance from his 


centre, at which an atimjsplu're e<|nal to onr oiwn shftuld occasion 
a re.fraction r;\c.eeiling (uu' di grre. ’f" tin-, fourth satellite this 
distance would siditeud an angle tjf ahou! d7’, so tba.l an. 
increase of density to d times our l•onin.on atinosjihere would 
be more than sulfieient to render tlui timrlti satellite vi-ihle to us 
when behind the centre, of the jJa.in^t. and '.aaisecjminiiv t;:> mako 
It appear on both (or all) sifles at l^'c sunie tnue. 

'fhi'. space of ahotit si.\ luih's io dcjil.h, wnlnn avIiu’Is this 
Increase of densitv would take place, aeet rding to known l.uv.s 
of huvomctrlc j)V(;ssur(.', would not suhieiid to <>ur ye so nnich 
as l-dO(Hh ofa si'cond, a (|uantity not to be. ii'oarded in an es|i- 
maitg when; so nincli latitudt- has beeji allowed for all i !na<guiab!e 
sources of error. 

jN’ow' thougli, with rcdbiencf' to tin- solar atmosphere, some 
degrt'C of tloubt may In; e.uterlaiued in v;(mse(|iU’ne.(,' of the jios- 
sible etfccts ot hevit vvliich euiiiuit be apjireCiafed, it is evid<njt 
that no error iVotn this source (tan In* apprelu'udcd in regard to 
Jupiter; and as this plaint certainly not gs du<* sliare of an 
inlinitel}’^ divisifilc atmosphere, tin uii!\e.N;d jirevalemto of siuth 
a medium caiuiot Int maintained ; wliiU . on the (‘onirary, all tln^ 
phctn^niena accord entirely with the supposition tliat llie eartli’s 
atmosphere is of finite extent, limited by the weight of ultiniattt 
atoms of definite mag'nitude no kmger divisible by repulsion of 
their parts. 


Article tV. 

Analysis of ]\lua iciflt on/// One /li /.v of Oonhle Key'raettun. 

' By M. ifose, of Berlin.* 

Among a great number of different kinds of mica which Dr. 
Seebeck had examined with l espect to their action on light, only a 


From Gilbert’s Annals, vol. v, 18'22. 
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single one was found, vvhich might be poperly considered as 
possessing only one axis of double refraction. It was met with 
at Berlin in a collection ol' Siberian minerals, without any notice 
of the place where'it had been found ; it, is highly probable that 
it was from Siberia. The analysis of this singular mica gave 


Silica. 

Peroxide of iron. 

Alumina. 

Magnesia.. 

I^otash. .... 

.42'()1 

. 4d)3 

. .. KrO.n 

.2.VU7 

Fluoric acid. 

. Od<S 

Mangauesc .. 



bMb 


li" gi'.ai io 1 cn.ils- d--,) oii;, < rri;imlv n]>on the thfH- 
<niiv li .■'>■]).miigiH. sm ^mo piOa.'.ii so as to usc«'it.;iiu thoir 
i '.u tiiaf iiavc iicfu made, use ofulford 

a;l-, .ij>oi-.o,,i.uait'-.rt, oni t .•.■tu'a .lonc \\ Inch would give ail f'xact 

fsK i. at(i- ■ o‘i o'l usccrLauicd in t lie follow in<>* 

rui)!’''. ' ■ h'.i' ‘ ' •' ‘'.le.i e ■ i'e I ^(O’lnl'v mill ii «, nteihlo 

w ii'i . ... :■ ;. ;i. a!'o i Is <;nig !a\ ers, ami heated red hot. 

l ie' !• o: ■' . '- a - lii.'-soiud >ii iimrialie acid, Ihe silica was 

,eji.>.-. , . . as>. >''aH'Ml. rite harvtes by sulpiinric ac,id, alumina 

and o.i'i. ofiio.; ammonia. Ihe ii(|iiid \vas evaporated to 
i' >. m ~s, and the ;e^uiunm al'iur Inoiiig Ix'eii heu((;d long ('iiougll 
V nl.nfii/e ai! il’*, MilpliaO- and munalf; of ammonia was dis- 
-;o!vi d in '.vale), and ilie .•^olulnm wa-^ mixed with acidate of 
darv'ti s. I he lupud sepaiai.-d by biiiaiion from llie sulphate of 
bai’v!',- w.!-. t. \ a[>ot".i o d. ami fin* (j|\ rtait heated reil-luit-. VVuler 
po’ared on if dissub, ed i lie ea i iieiail e of po(;.\.sli, winch, alteri/va- 
1'oral e a;, was- heated ied-l<> a , and weidnal. loi fml her emiujia- 
ii.soii, il was saliinated w ttli mmiai le aeid, and its weig'ht ag'ain 
.'(sCerl iiiied. hi oj'fler to find i.hf other component parts of tliis 
mica, du; •anahsi'- -waN o pealed wnh carbonale of j)</tash iiislead 
r'l nitialc of liarytes. Silica wa.-^ ootained liv evaporation to 
dryncss^in flic usual wav. Afiei having beeii heated, the parti¬ 
cles adliercd together; if vvci.> nol, tlierefoo', perfectly pure 
.silica, whicli, when healed, forms an extremely line powder. 

The licjiiid which had been filteri d ibiiii 1 he silica was treated 
witl) ammonia, and the precipitate tlin.s obtained boded with 
caustic, potasli. The oxide of iron precipitated was dissolved in 
muriatic acid, the solution neutralized by ainmunia, and precipi¬ 
tated by succinate of ammonia. 'Hie ahnniua was precipitated 
from its solut ion In caustic ]K)tash by muriatic acid, redissolved 
by an excess of it, and again precipitated by carbonate of 
ammonia. The liquid which had been tiltered from the precipi- 
New iS'enes, vol. iv. s 
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tate by ammonia, and that which had befen filtered from the 
succinate of iron were concentrated together by evaporation^ 
mixed with carbonate of potash in sufficient' quantity so as to 
decompose all the salts of ammonia, and evaporated to dryness. 
The dry moss was dissolved in w'ater, boiled, and the magnesia. 
thus obtained separated by a filter. When, after having been 
heated to redness, it was re-dissolved in muriatic acid, some 
silica remained undissolved, which is almost always the case 
in the analysis of minerals containing silica. Tiie manganese 
which the magnesia contained was so extremely small that it 
could not be se|)aruted. 

The reason why the silica obtained by this method had agglu- 
tinattal coiild only be that lluorie acid existed in the mica. The 
insoluble triple compound of silica, fluoric acid, and potash, 
must have leuuiined with the pure silica, and muriatic acid could 
not completely decompose it. ily heating it, it lost its fluoric 
acid, and the potash combining with the silica made it aggluti¬ 
nate. To find the fluoric acid, the analysis was repeated a third 
time, which 1 did in the same manner as Berzelius made use of 
in analyzing the topaz. 

This micit remaining unclianged boili in external appearance 
and in weight, when exposed to a heat in which other varietic'S 
of mica that 1 had analyzed, had lost water and fluoric acid, 1 
was surprised fo find fluoric acid likewise in this kind. In a 
paper published two years ago, 1 ascertained to be a property ol 
mica whicli contains much, fluoric acid, that it does not lose its 
metallic lustre and become dull, even in a very strong heat, 
wfliereas those w'hich contain small traces of fluoric acid change, 
according to my former statement, their colour by ignition, but 
they keep their metallic lustre. This mica, however, contains 
more fluoric acid than mica from I toe, \Yhich loses its lustre 
easily in a moderate heat; while the same heat has no effect 
uj>on this mica. It is, therefore, no certain pToof of the presence 
of a greater (juantity of fluoric acid, that ccrtaiji kinds of mica 
become dull in a moderate temj)eratme. It seems as if fluoric 
acid (;scapes more easily from mica containing water, by which 
its appearance becomes dull. When the heat is increased, mica 
with one axis of double refraction also loses its lustre, and about 
two per cent of its weight. In respect to the chemical composi¬ 
tion, this mica differs materially from those three kinds w'hich 1 
formerly analyzed, and for which I gave a formula that answered 
for all three kinds which likewise agree in their action on light. 
But whether the potash really is in the form of trisilicate con¬ 
tained in the mineral Iiain scarcely able to determine, the quan¬ 
tity of potash being difficult to ascertain e.xactly, and this sub¬ 
stance containing not much o.xygen. This, however, is certain^ 
that oxide of iron and alumina are present, in the form- of sili¬ 
cates, in the mica with two axes of double refraction. 
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In the mica witji one axis of double refraction which I 
analyzed, the 

Per cent, of oxygen. 


Silica contains.21*13 

Oxide of iron. 1-51 

Alumina. 7*5 

Magnesia. 10*05 

Potash. 1*2K 

Fluoric acid. 0-5 


From which we may conclude, tliat the oxygen in all the bases 
together amounts to the quantity of oxygen in the silica, that 
the oxygen contained in the bases with three atoms of oxygen 
(peroxide of iron and alumina) together with that ol‘ tlie potash, 
arc equal to that of the magnesia. It is, therefore, possible that 
this mica consists of the common mica with two axes of double 
refraction (or of silicates of bases with three atoms of oxygen, 
combined w ith silicates of potash, like the mica of the former 
three analyses), and of mica composed ofsili<;ates of bases with 
two atoms of oxygen, like jnngnesia, by which comliination, the 
interesting elfect of this mica upon light is probably produced. 

The kinds of mica wuth two axes of double refraction diH'cr 
likew isc by the elfect of acids upon them considerably from those 
with one axis. The I'oriuer arc altogether insoluble in the 
strong{;st acids, w hile the latter is acted upon by acids, though 
with (lilHculty. 

M. Peschier, of (leueva, published a short time ago a pa¬ 
per in which Ikj asserts, he has found in many dill’ereut kinds 
of ituca a considcrahlc (|uautity of oxide of titanium, 1 have 
tried with the ])low'pij)(; all the different species of mica which 
he mentions, without having been able to find the least trace of 
that metal in any one of them, though the oxide of titanium may 
with the greatest ease be discovered by this instrument, M. 
l^eschier heated the mica with nitrate of barytes, dissolved 
the heated mass in muriatic acid, supersaturated the solution 
kvitli carlionate of ammonia, and obtained the oxide of titanium 
from the thus remaining li([uid, after having passed it through a 
filter. It is, how ever, not possible to obtain oxide of titanium 
in this way, which, when dissolved in acids, is completely pre¬ 
cipitated by carbonate of ammonia. 


s 


o 









260 


Mr. Siflvester on the Spec 'ijlc Oravity of Oases. [Oct. 


Article V. 


Additional Ucmarks on l)r. Thomson's Paper on the P^'ect of' 
Af/neous Vapour on the Specific Gravity of Gases. By Charles 
Sylvester^ Ksq. 

(To tlie TMitor of the Annals of Philosophy.) 


DEAR SIR, Caruarvon., .inf;. 15, 18*22. 

Tn niy letter to you which appeared in the Annals for .hily, 
relativ(rto Dr. Tjiomson’s paj)er on the subject of iiigli pressure 
steam, and the intluence of a([ueous vapour on the specific gra¬ 
vity of gases, niy remarks were iirincipally direi^fed to Dr. 
Idiomson’s observations upon liigh pressure steam. I also made 
some allusion to his formula for correcAing the specific gravity ol‘ 
gases from the pressure olTupieous vapour. Having since hud 
a <-onvorsaiion with iMr. Daltoi), of Maiicheste)', 1. have been 
induced to attend more minutidy to that part ot Dr. Ihoiilsoii’s 
pa[>er, and find that his formula will only be corn et when the 
experiment is made at ‘il'i'’' fiu* aqu<?ous vajxmr, or tlu; boiling 
pointol the substance iVom Nvhich the vap<mr is derivc'd. At any 
temperature above or below that ])oiut, tlu'tornmla giwaiby Dr. 
Thomson will I’ail. IMy object in this conmmnication is to give 
a fiunmla which, I belicM*, will gi'e the tine result at all tem¬ 
peratures. 

bet. ” a column of mercury ('qual t<' tlm pressure of the 
atmosphere; /'= a, column of mercury which a volume of any 
condensible va[)our will support, unmixed with any other elastic 
iluid, and at any givtai tempeiature ; S = the specific, gravity of 
the gas under examination ; c -- the specific giaviry of the 
vapour under the pressure B; .md I? = the I'csulting sjieeilii^ 
gravity, d hen if we sup])ose the gas and the vapour to lx; m 
separate equal volumes, ami at the tiuuperature of tlie boiliug 
point of the liipiid producing the vapour, these volunujs after 
mixturi; will he 1 + I = '2, the general exqiression lx;ing I -f 

■j, whieii when /’= I', will be I -f I = 2. From the expression 



uthe resulting volume, w e have the following cipiat.ioii 


to find 11 the resulting specific gravity ^l -f F- = S -f 


■^j^,aiKl 11 = ^ j.', wheny' 

limies equal 1. 


= P . li = each of the vo- 

I am, yours truly, 

0 . Sylvester. 
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Article VI. 


On Logarithmic and Circa/ar Series. By Mr. James Adams 
(To tlie Editor of the Anna/s of Phi/osop/n/.) 


ylR^ Sloiu’Jiousr, near Ph/rnoui/i^ AuirP21. 1822. 

Thk insertion of the following series, &c. in tlie Aunah of 
Philosophy, vvlien yon have a convenient opportunity, will oblige 

Your humble servant, 

Jamks Adams. 


From the nature of logarithms, we have 
log. (I -f /<)—// — .r + .y “ -i- — ^tc. and 

lo>.'. (l + i) = ' - ^ ‘ - + i . 

\ 11/ ti 2 u ■ u* 


4 fd ^ i M' 


traction, / (I + ?/) — / 


(' + ' ) 


r \ + It's, 
. 

I + - 




u! 




By sub- 

= / w = 


CD 


By dilJ’erentiating equation (1), we have 
1 ^ (I q. i) „ q. _ ^',,4 q- q_ 


dhen by l)e Moivre’s tlieorein for multiple arcs, we have 

2 // 4- cos. d // — cos. 4 n -f- cos. b a — 


cos. a 


cos. 




By addition / (1 + a) -f / ^1 -p ^ j :::=/(! -f- 
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.. ( 2 ) 

+ -‘l 


/ <1-2: = /(,,+ 4. 
u \ u 


lo--. 2 _1(« + 1) 4- i 


(" + 1 ) “ i ("‘ + 1 ) + i ("’ + 1 ) - 


From whence we have 


/ (i -r COS. w) e / 2 
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cos. a — cos. 2 a 


4- y cos. 3 u — -- cos. 4 a 4- &c. By dllhueiitiating this last 


equation, we Itave “ ban. -! // — 2 (sin. n — sin. 2 « 

4- sin. 3 a — sin. 4 // 4- Sec.) ..(3) 

By diHbrontiating ecpiation (3), we get sec.' I it — 4 (cos. « 
— 2 cos. 2 a 4' 3 cos. 3 a — 4 cos. a 4- bcc.).(4) 


Perhaps the following simpde method relative to mnltlj>lc arcs 
may not be unacceptable to the young analyst. By division 
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4 ^ ^ 

, =1 — M + M- — w'' 4- + &c.; and = - — 

1 + u • ’ U + l U 

“ + - — &c. Subtract the second of these equa- 

»• u» u* u’ ^ 

tions from the first, and we j^et 0 = I — + ^u- -f 

— w’ 4 *-) 4 &.C. ; l)y transposition and dividing by 2, we 
till 

, Ur- m’ + - + - 

have 1 = 4!- / + / -_ +8CC. Thou by 


De Moivre’s theorem, = cos. n — cos. 2 // + cos. 3 n — cos. 
4 M 4- cos. o u — &-C.(o) 


The same as equation (2), but independent of logaritlinis or dif¬ 
ferentiation. 

In like manner, —* — r=: 1 4 « 4 tr 4 4 4 i?cc. And 

* = — *-- — - — - — See. Subtract the second of 

— U + 1 « T«> W* 

these equations from the iirst, transpose and divide by 2, we 

<11 IV 

u i- - 

shall then have - ^4 —,,-h ■ 4 Sec.y 

Therel’ore ^ = — (cos. a 4 cos. 2 « 4 cos, 3 n 4 cos. 4 n 

4 &c.).(b) 

By taking the successive differential coolHeicnts of equation. 


(5), we liave 
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And 
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We shall have from equation (7), when 
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0 = 1 ~ + 5^"-‘ - 7^"- + See.(9) 

And from equation (8), when ii — O'^. 

(3 = — 1 + 2- - 3‘' 4- 4- ~ + ?vc. 

0 = 4* 1 — 2* 4 3^^ — 4“* 4- 3* — Sec. 

0 = ~ 1 4 2« - 3« 4 4'’ - o'’ 4 See. 

0 = 4 1 - 2« 4 3« - 4** 4 ~ &c. 

0 = 1 - 2’" 4 3‘" - 4’" 4 5’*.(10) 


AiirfctE VI1. 

IZcsalts of Ohseroallons on I he ext rnordtnanf Depression of the 

liaro/ncter, irhuh lot)!: l^/ncc on the 25/// of December, 1821. 

i3y l*rof. Braudes, of Brt'slau. 

(To the ]'j<litor of llie Annals of l*hflosophif.) 

SIR, 

I'liE exiraordiivary de])r('ssion of tlio tnerenry in the baroiiujter 
which was ohst iMs! in faii;land, France, uml Oevniany, on tiie 
25Ui <»!' Dee. IS2I, has attracte/l ilit; attention of naturai philo¬ 
sophers in eaeli of those countries ; and I presume, tlierefore, 
^hat it Mill ]je lound very interestinj.;- to know 'what was the stale 
of the haroiucter, and at what jilace it was lowest, tkc. I’or tJie 
purpose wf deciding' tliese f[uestions, 1. have brought together all 
the obsewalions whi(;lii I have l)een able to procure; and ! have 
ijeen fortunate enough t<> obtain sutUcient materials for giving a 
coui[)lelc l ible of what has been observed respecting this subject 
on the. I'ouiinent. 

The baiunieter was lower at l)ie|)pe and at Boulogne than it 
was in any other pari ofliu,* (.’onlinent. it will be \erv interest- 
iiig (o Inu e tin; observations made in luigland, and 1 !io])e t.liat 
tbo observeis there will have the goodness to publish in the 
journals, with the utjiiost accurac^y, Hrst, the time when the least 
c!evatit)n of the baroinctt.T was observed; secondly, that height 
itsrdf; and, tlilrdly, the mean altitude.* Wc should then .be 
ab]<i t<) ;iscerlain at what place the barometer was lowest; and 
we should s(!e whether it was found lower in England than on 
the coast (d’ tlie channel. 

i have met with some observations in the English journals 
wiiicli give the time and tlie height. *^ery accurately, but the 
greater number of them do not mention the time of the lowcist 
state of the barometer; nor even do they inform us whether the 

* T h xirnals which we receive regularly are the Aiimih opPL\l ysopJnj^ ti c Phi'o- 
sophicul 3I;iga/ine, anil the Kdiiiburgh l‘hik»ophical .Jourral. 
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instrument was observed with precision at*the moment of its 
jrreatest descent, although this is necessary in order to obtain 
correct results. 

The observations of which 1 here communicate the results 
were all made on the Continent; I have not noticed those which 
have been made in England, because there are not sufficient 
details of them for the formation of a table of what has taken 
place there ; 1 liope, however, that I shall be able to give the 
results of the English observations at another opportunity. 


Ohservalioiis for dclerminiuu' Ihe Tiinc at icliich the /iaroiaeto 
uas lofcest in (lUferent Parts of the Conti neat. 

At La Cliapelle, near Dieppe, the minimum was observed by 
M. llreantc at 3'* 30' in the morning. 

At Troyes, at 3''. 

At Viviers, in tlie south of Franco, by M. Flaugergues, at 3*’. 

At Boulogne Sur Mer, by iM. Cambant, at 6'‘ O'. 

At Triers, at o'*. 

At St. Gallen, in Swisserlaud, by M. Meyer, before 5‘*. 

At Regensburg, by INI. ll.einiich,at 7'‘. 

At Strasburg, by i\I. Herrenschneidorn, at7'‘ 30'. 

At Middleburg and at Utrecht, at O'* 30'. 

At Padua, nearly at the same time. 

At Prague, by M. Hallasohka, at 10'*. 

At Sclmelm, near Filberfeld, on the Lower Rhine, by M. Cas- 
tringius, at 1'* at noon. 

At Hanover and Gottingen, by MM. Taithmer and Harding, 

at 12'*. 

At Gotha, .lena, Halle, and l.oipsic, according to the obsc.-rva- 
tions of MM. Krics, Posselt, Winkler, and. Schmiedel, at 12'* 

or P. 

At Altona, by M. Scliurnacher, at 2'* 38'. 

At lireslau, and at s<!voral other places in Silesia, at 2'* or if* 
in the afternoon. 

At (h'acovv, by M. Markiewioz, at 3'*. 

At Apenrade and Fredericksvark in Denmark, at 5'* or O'*. 

At Dantzic, by M. Kleefeld, at O'* or 10'* in the evening. 

At Abo, in Finland, on the 2()th of Dec. in the morning. 

At Dorpat, in the same day, at noon. 

At Petersburg, in the evening of the 2()th, and in the morn¬ 
ing of the following day. 

We may conclude with sufficient certainty from the above 
statement, that if we imagine a lino drawn tlirough those [)!aces 
where the barometer was at the minimum at the same moment, 
that line passed, on the 25th of December, 

At 3 in the morning, through Dieppe, Troyes, and Viviers. 

Before 5, through Swisserlaud. 

At 5, through Boulogne and Triers. 
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At 7, through* Strasburg, Regensburg, and Padua. 

At 9 or 10 through Middleburg, Utrecht, and 1 rague. 

At Vi or 1 at noon, through Elberfeld, Hanover, Gotha, and 

or 3, through Altona, Hreslau, and Cracow. 

At 5 or 0, through Denmark. 

through Abr„,h> the uror.ung, 
Dorpa^ atnoou ; and Petersburg, nr the evenmg. 

Ileig/il uy '/ri' Hiiromcler at the Mumenl uj ils jru’iUnt Jdi/i'r' ^ 


Tinve ot the IaiwcsI Descent. 
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[It is to be understood of course that the barotneter at Dieppe 
and Boulogne was lower with respect to its medium elevation at 
those places than any where else on the Continent: the greatest 
absolute depression appears to have been at St. Gallen, wliere^ 
on the 25th of December, the mercury stood at 26’51 ; its mean 
height there being only 27*71, as appears from the table.—jKd.] 


Article VIII. 

Ohsereutiom upon the Pu/vis Antimonialis of the London Phar~ 
j/iacopa iu. By Richard FliilliiJs, FRS. L. and K. &c. 

In a work published two years ago by Dr. Elliotson, contain¬ 
ing tlie results of his experience in regard to prussic acid, he 
has related several exanijiles of thci exhibition of large doses 
of the \)ulvis antimonialis with little t)r no sensible elfect. The 
quantity commonly prescrihefl is a few grains ; 10 are seldom 
ventured upon; he found however, that Irom 00 to K.'O grains 
might be given every 24 hours with perl’cxt safety, and searelv 
any sensible i ll'ect. 

He was led to exhibit these largo doses on reading a paper in 
tlif; first volume of the Dublin llosjutal Reports, by Dr. Cheyne, 
who states that James’s Powder is highly elllcacious in removing 
the ajioplectic diathesis, if given in gradually increased doses 
till some cflect takes place upon the stomach, bowels, or 
skin. In endeavouring to produce some sensible eifect with the 
|)ulvis antimonialis of the London Pharmacopoeia, Dr. Elliotson 
found himself obliged to augment the dose up to 80, 00, 100, 
grains, and even more, i le extended his trials to headache, 
palsy, ejtilepsy, and other cases, attended, if not iiy tlu; apo¬ 
plectic diathesis, by fulness of blood in tin? head.' i may re¬ 
mark by the way, that he was not aware of any single patient 
receiving benefit from the mediciiu;. 

As an illusiration, I will (•opy one case that occurred in an out¬ 
patient of St. Thomas’s llosjiital. 

Aug. 26, 1810.—George Berring, aged 26. Ill four years. 
Rather short; extremely strong built; plethoric; head particu¬ 
larly large at the back part. Complains of violent pain running 
from the foreliearl through the head. Has had anaphrodisia I'or 
atw'elve month, though he was formerly in tlie opposite extreme. 
Venesection, cujiping, blisters, have been used in vain. 

Let liiin take pulv. antim.^gr. v. three times a day for three 
days; then gr. x. three times a day for three days; and bnally, 
gr. XV. three times a day. 

Sept. 4.—No better. Let him take gr. xv. three times a day 
for three days ; then gr. xx. three times a day. 
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Sept. 18. —No lietter: lias )ir< 1 no medicine for seven days. 
Let him take gr. xxv. for three days; then gr. xxx. three times 
a day. 

Sept. 25. —No better. Yesterday he took once gr. xxx; once 
gr. xl; and once gr.l; and this morning, gr. lx. Let him take 
gr. xl. three times a day for three days ; then gr. I three times a 
day. 

Oct. 2. —No better. I.et him take gr. lx three limes a day 
for three days ; then gr. Ixx three limes a day. 

Oct. 9.—No better. Let him take gr. xc three times a day 
lor three days ; tlien gr. c. 

Oct. 16'.—No better. For the///•«/ time lie complains of occa¬ 
sional nausea, l.et him take gr. cx three times a day. 

Oct. 29.—Lclliim take gr. exx twice a day. 

Oct. 36.—Much better. Let him take gr. c.xv three times a 
day. 

Nov. 6.—Wor.se again ; sometimes feels a little nausea. 

The man, 1 umlersJaud, was seen somctiiut; afterwards not at 
all improved. 

In extraordinary conditions of the system, it is well known 
that persons are little susceptible of ordinary impressions. Dr. 
IClliotson relates an examph; of insanity in which the patient took 
80 or 00 grains of calomel night after night with no more etl’ect 
tlian Vv'Ottld liave been produced on a person in health by a 
very lew grains; and an instance of spasmodic asthma, m which 
a vomig lady not in the liabit of taking opium, re(]uired aiiove 
two table spoonfuls of laudanum to dissijiate the paroxysm. 
3’he inertness of antimonial powder cannot, however be tims ex- 
j)!ainod, l.'f cause Dr. I'dliotson oliserved that similar doses were 
just as wf'l! borne by peisons lilth; out of health; lor instance, 
by those alfocted with eutaiuaxis diseases. Fhe ignovaiil are not 
cont(*nted with being cured liy external applications, but are 
always urgent to take some inU rnal medieine, and to several so 


ei’cumstanced he administered the antimonial jiowdm' in doses 
oi’9(.) grains, three times ;i day, and without any etl’ect. 

3'he magnitude of the flos( s precludes all probability of the 
power of the medicine being lost by habit, and in the very case 
1 have transcribed, vve sec the dose was once iiicreasial in 24 


hours from 30 to 60 grains ; and on another occasion, at once, 
from 70 to 90 grains, without any sensible effect. Dr. Flliotson 
has furnished me with a case where the dose was at first so 
large, augmented so rapidly, ami the patient’s indisposition 
was so triHing, that nothing but the inertness of the preparation 
will account for the faid. , 


A footman in his family, aged 21 years, was 
1821, with the common symptoms, of catarrh. 


seized Feb. 21, 
lie w'as ordered 


10 grains of antimonial power at bed time. 

Feb. 22.—No effect: ordered gr. x.x.x immediately. lu the 
evening, there had been no effect: ordered gr. lx. 
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Feb. 23.—No efFoct; ordered gr. xc immediately. In the 
evening ^ an hour after taking the 90 grains, he vomited three 
times a large quantity of green bile. 

He has not vomited nor felt sick since. 

The bowels have been relieved once in the course of the day. 
As the stomach had been excited, Dr. Elliotsun was desirous of 
learning whether a smaller dose would now produce nausea or 
vomiting, and he accordingly ordered the man gr. lx at bed time. 
Feb. 24.—No effect whatever. 

I must add that the medicine was procured for different 

S alients from different shops, and that which was employed at 
t. Thomas’s Hospital was supplied by ^Ir. Battley, of Fore¬ 
street; and some indeed was manufactured by him very care¬ 
fully on purpose. 

Tile facts which 1 have now mentioned are completely at 
variance with the opinions entertained by physicians of the 
highest character; 1 need only mentiun Dr. i)uncan, who ob¬ 
serves, “ the oxide of antimony with phosphate of lime, howso¬ 
ever prepared, is one of the best antinionials we ])ossess. It is 
given as a diaphoretic in li*brile diseases in doses of from three 
to eight grains repeated every third or fourth hour. In larger 
quantities, it operates as a purgative or emetic.” 

With tl lis contradictory evidence in the subject, it appeared 
to me to be extremely desirable to examim; more particularly into 
the nature of the oxide which (‘liters into the composition of the 
antimonial powder. For after the well established fact that 
peroxide of antimony is nearly or totally inert, it appe.irs to me 
that if proof could be obtained that the oxide of antimony 
is in this state, the deficiency of power in tin; pulvis antinio- 
nialis would be accounted I'or, at least in the cases mentlont;d 
by Dr. h^lliotson, and although particular instances might occur 
of its proving (‘xtremely active, that circumstanci; would, I con¬ 
ceive, .show' that the juvparation is worse than- useless, be¬ 
cause uncertain. 

The Fhilosophical Transactions for 1801 contain a paper by 
Mr. ( 4ienevix on this substance; and In; has judiciously ob¬ 
served, that ‘‘ every oxide of aiitiinonv with wliicli we are 
acquainted is volatile at a high degree of heat: it would, there¬ 
fore, be hazardous to assert, that it is possible to preserve always 
the same proportion of antimony, wliatevtn- care may be em¬ 
ployed in directing the operation ; and a dissimilarity in the che¬ 
mical result must necessarily be attended with uncertainty in the 
medical application.” 

Dr. J^earson, who Hrst analyzed James’s Powder, of which the 
pulvis antimonialis is a professed imitation, a[)pears to have con¬ 
sidered these compounds as a tri[)le salt, or a real ternary com¬ 
bination of phosphoric acid, lime, and oxide of antimony ; 
whereas Mr. Chenevix considers the pulvis antimonialis as a 
mere mixture of the metallic oxide with the bone earth ; for 
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reasons which I,shall presently mention, I confess I am en« 
tirely of the latter opinion. 

In order to investigate the chemical nature of the puivis anti- 
mouialis, I procured some at Apothecaries’ Hall: into a retort 
containing (i ounces of strong muriatic acid, I put lOOO grains 
of the powder and boiled the inixturc for some hours, the muria¬ 
tic acid which distilled, being returned into the retort. A large 
proportion of tlic powder remained undissolved bv the acid, and 
when the sedation had‘become clear, some of it v, as }>our(!d into 
water, but no precipitation whatever occurred. 

As the (piantity of muriatic acid employed was large, it may 
be supposed that the excess of it prevented (In; pr(;cipitatiuu of 
any r>xide ')f antimony that might have been dissolved; to ob¬ 
viate; this objection, 1 decomposed the nnniatic solution by car- 
bejiiate; of soda, and put the ])ie<-ipitate upon a tiller; whilst 
moist, strong muriatic acid was [)oured u[)on it, and a solution 
with but little exei'ss of acid was nnmediali;lv obtained. I mix¬ 
ed 20 measures of water with om; measure of this solution, hut 
lio j)re('i|)ita1 ion tooiv place, nor did the subseepu'iil addition of 
a much larger (juantity of water prodeiee any t tie< t; further to 
renio\(> any objef',!lou as to tile action e>flh(; nniriatie- acid in 
ju< a fiii iiig that o( the water, 1 niaele tlu' tolleewing eompaiativc 
t;.\pe-rina lit: to one im asuie' of streing nruiiatie; aciel, I aeleled 
l-dtith of its \-o1ume of a solution I'lf nmrialo of ntiliinoiiy, and 
one liM'asiire' ot (lie; above; ele>seM’ibeel setliitiou; wllem \2 ine-a- 
siurs of water weae- pul to tins mixture', oxiete eif antimony was 
re aditv throw n flow n, not wirlislanding the great exeess of aeid. 

i\l tlu High these oxpei'inu Ills sulislie el me that no ox ieh; of anti¬ 
mony hael be:en elissolveel liv the; ninnat le. aeiel, iiiid that it hael 
iaki u up tile phosphate of lime euiiv, I submitted the; muriatic 
solution tea additiouai exauuna.i ion. ft is W'Jl known that pro¬ 
toxide of antimony, W'llen in a slate eif loos,; agglX'gatie>ii, is rea- 
dih fli ssoU'fjd by potu'^b. So that il the muriate; ot the metal fie,; 
dropped info a. solution ot the; alcali, (he oxide at first precipi- 
I; ted from tlie aeid is iiumedialely redissoiied hy the potash: 
liu; nmriatie: solutiem ohtaiiU'd ivas therefore, aeldeel to a solution 
of potash, pix-cipitatiem lumu eliateily took place, but ma excess of 
peitasli was capable of reelissolviiig it, for when it was saturated 
witli niuriatii; acid, no depositiem took place; : it is, therefore, 
e.wielent that no oxiele; ofautiinony had bea-u dissuhed. 

As then the muriatic solution contained merely phosphate cl 
lime, it remained to examine; the iiiseiluble residuum; 1 Jiael no 
doubt from its resisting the action of the muriatic aciel, that it 
was entirely peroxide eif antimemy ; it is, however, possible that 
it might be, as uheaely alluded to, triple compounel of phos¬ 
phoric acid, lime, and oxide eif antimony, the latter being inso¬ 
luble on account of its state of ceiinbination. 

To deterniiiie this point, I mixed the insoluble residuum with 
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carbonaceous matter, and subjected it to a red,heat; when cool, 
I found that it was readily dissolved by muriatic acid without 
the assistance of heat, and that water threw down a copious 
white precipitate, which was evidently submuriate of protoxide 
of antimony. After filtration, I added ammonia to the solution, 
but it occasioned the precipitation of a little peroxide of iron 
only. It appears then the residuum was merely oxide of anti¬ 
mony in the highest state of oxidation ; for if it had contained 
any phosphate of lime in combination, it would have been dis¬ 
solved with the protoxide of antimony, and precipitated by 
ammonia after the separation of the oxide by water. 

For the purposes of determining the quantities of the peroxide 
of antimony and }>hosphate of lime contained in the pulvis anti- 
monialis from Apothecaries’ Hall, 200 grains were boiled for a 
long time in about three ounces of strong muriatic acid : 70 grs. 
of peroxide of antimony were left uudissolvcd, and consequently 
the powder consists of 


Peroxide of antimony.35 

Phospiiate of lime.05 


100 

( now procured some aniimonlal powder from another source, 
but of respectability equal to that above-mentioned ; I could dis¬ 
cover no difference in their appearance, but it was luiavier than 
that from the Hall in the proportion of about 100 to 35. With 
this powder,] repeated experiment'^ similar to those just detailed, 
and with similar results : it was a mere mixture of peroxide of 
antimony vind phosphate of lime, containing’, however, rather 
more of the oxide. It consisted of 


l*eroxide of antimony.33 

Phosphate of lime. 1... 02 


100 

The experiments now detailed will, I think, sufficiently account 
for the inertness of the ])ulvis antimonialis; it can only be 
regarded as a mixture of pliosphate of lime with the old diapho¬ 
retic antimony, a preparation of antimony now quite out of use on 
acco’vint of its deficiency of ))ower, and which is not likely to 
be increased by admixture with phosphate of lime. 

That the antimony should be thus converted into peroxide 
will be readily conceived, when it is remembered how slowly 
metallic sulphurets part with the last portions of sulphur, and 
animal matter with all the carbon it contains. 

M. Chenevix has proposed to precipitate together protoxide 
of antimony and phosphate of lime ; and provided a mixture of 
protoxide of antimony and phosphate of lime possessed any effi- 
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cacY which doeanot equally belong to oxide of antimony mixed 
■ other inert substance, his process is unquestionably a 


tioii. It possesses tUe great 
e.ured of certain and uniform power, 


Article IX. 

An Account of the Prhidpnl Umruclen of the Earth and 
Mclallic Oxides l/eforc the JHoicpipr.' 

[1 A M not aware ibai the characters of the earths and metalhc 
,M(les‘before the blowpipe liave anywhere been so minutely 
mui aecuratelY given as by Mr. Children m Ins translation of 
Ber/ehus on the Use of the Blowpipe, &c. On Bus acc ount, I 


jiavc now 
lion than th 


Oil. llltj 7- 

copied Ihcin from that work, without any other altera- 
that of divesting them of their symqiticul lorm.— 


/CP I'hmr, R.V. Ilrthuhtf Fhtvtf. -parts; 

* Altlu;r.vi.vno%h.y< . 1 • ^ y-,ir.,lc of VoImU. \'\. notthtp:. V. mulrr the Cc 

'revuoftto Ascnucutd Ihtx. N.C. 2,' ' p. Y. rialh,,, Ftnf. IMV. 

... 


parts; rt/iidC 
''tolumn 
Pin. 
r all those 


Hft't j w ’ • > - ( - ^ , 

^UlchaiX Muted in the Sjtaa: tl camprrhtndf 


Assav. 


HkVTKJ) A 1 .<»SI. u.\ 


Plativa. 


(aiAKCOAl- 


Alkalies .... 

Rary I. 

ihf I nit I . 

( 13! kill alt' 

Strontita... 
Ui/draif . 

Cltl'l'DIIIltC 


Lime ..•••- 

i'arhonatc 

Magnesia. 
Alumina.. 
Olucina. •, 
Yttria.... 


Int'uslblc 

Hubbles up and fuses 
i Fuses reauily into a clear glass 
enamel- white on cooling 
‘ Infusible 

1 liike baryta , 

1 p’uses with moderate heat at tlic. 

'surface, great brilliancy; 

'strong R. E. red ; becomes alkaline 
j No change 

,i Uecomes caustic and alkaline, 

emits brilliant white light 
No change 
No change 

No change * 

No change 


Infusible 
Is absorbed 

Ikcmnes caustic, and is absorbed 


Infusible 


No change 
No change 
No change 
No cliange 


• From Mr. ChUdren’s Tr^slaUon of ‘‘ 

U) the Examination of Minerals j by J. J. Berzelius. 


the Blowpipe in Chemical Analysis, Mid 
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Principal Characters of the Earths and 


[Oct 


Assay. 


Hkated alonk ox 


Pr.ATlXM. 


CUAUCOAL. 


Zirconia . 

Infusible: emits intense light 

Infusible; emits intense light 

Silica . 

No change 

No change 

Molybdic acid 

F. fumes and fuses; brown-yellow 

Fuses, and is absorbed, and partly 

|on ciMiling ; iti K. F. blue; intense reduced 
jbciit, brown 

Tungstic acid ... 

R. F. blackens, but not reduced 

The same 

Oxide of chrome. 

No change 

The same 

Antimony . 


Fttses readily; white fumes, which 


cotidense into pearly crystals 

Oxide of tinlitiwnii 

.! Fuses readily, and sublimes, in, 

Fuses readily, and reduces: eo- 

|Wliite fumes; precipitated oride. 
iburns like tinder into ;intimonious| 
jacid 

hmrs the Hame greenish 

Antiiyiomoun acid ., 


Docs not fuse, nor reduce; givis 
i bright light 

Aalimoiiic odd .... 


M'hitens ; is changed to antinio- 
tiious acid 

Oxide of tellurium. . . . 

F. fuses and fumes 

J'uses, eftervcsces, and reduces 

Oxide of eohinihium. . 

No eliangc 

'J'he same 

f)xide of titanium . 

No change 

'J'he .sa)iie 

Oxides of uranium. ... 


I’eroxidc becomes protoxide; 
blackens, lint does not fuse 

Oxides of cerium . 

Protoxide b( ; jicroxide 

Peroxide does not tiller 

Oxide of manganese. . . 


Not fused; bei'onies brown in a 
strong heat 

Oxide of zinc . 

.1 Vellow while hot; white when 
Icold; does not ftisc, but gives ontj 
'great light when very hot. and white' 
|fmnes, which coiulcitse like wool 


Oxide of catlniinm. 

l\ no rlutntj 

i 

' Soon dissipates; leaves a red or 
oninge-yellow powder on the char- 
jeoiil 

H. F. hlaekens and hcenmes mag- 

Oxide of iron ....... 

j 

<). F. no change i 



netic 

Oxide of eobtdl . 

. No change i 

The s.ime 

Oxide of tiiekel . 

. No chatige 

'I’he same 

llisuuith . 

Flies olf in fumes, and leaves a 


Oxide (if l‘is)nnlh , 


Oxkk's of till.. 

Oxide of lead. 

Oxide of copper. 


Mercury. 

Oxide of silver ..... 

Gold. 

Plsitinu. 

Iridium. 

Rhodium. 

Palladit.m. 


jinark with red, or orantte edges, 
jwliieh lo.av "he dissipated in K. F. 
jwitlioiu giving colour to tlic Haiiio 
F, fuses reiidily. ioass dark-brown.j Inslantlv reduced 
}'ellowisb on cooling. In very intense 
lieat reduces, and ])erforatcs the foil 

. Protoxide lakes lire, anil burns H. F. peroxide docs not fuse, but 
like tinder into peroxide reduces in a strong jirolongcd beat 

. iMiiiiuni becomes black while Iiot ;j Orange glass reduces into a glo¬ 
at incipient rcdniss, changes to yel-jbulc of leiid 
jlow oxide, fusible into orange-colour-l 
|ed glass. 

O. F. black globule; flow.s over 
the charcoal; under surface reduces 
II. F, reduces; with strong heat 
•ives a bead of metal 


Instantly reduced 


Instantly reduced 
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Assay. 


IIeatku with Fluxks. 


!Soi)A. 


IIOUAX. 


ItiALT OkPhOSPHORPS. 


Alkalies. 

Uaryta. 

Ift/Jnllc .. 
('iirhjniilc . 

Stronlita.... 

(hoii'tlc 


i '•/; ■‘O'liih:. 


• oC diriiiiA'. 


Aniii»M>Hy. 

O’ ’i/i' (if'iiiilimoni/. 


Fuse, and are ah- 
i ^ sorbed by the charcoal 

I No actiotv on causticj' 
strontita j( 

■’ • 

-- parts, fuses into a , 

lelear glass, becouK'S milky 
on cooling; in strong 
Ileal, bubbles, and al)-| 
sorlicd by the charcoal j 

If No sensible !|'ianti;y|| . j,] 

■ .1:.1. 1 ’ ' - 


Fuse readily -withl 
cfFervcscence into a< 
clear glass, which bc-[^ 
comes t)j)ati«c by FI 

Like baryta 


As with borax, but 
foam and intumescci 
end in a clear glass. 


( lear glass ; 


dissol-'cd 


Fuses witli elterves-i Fin 
iceiiee; vtitli more car-V'ciuc 

Iboiiate clear glass ; crys-' 

Ittlii y,-v i 111 i-ni k! i IT ' 


«>p:i(jiicl Funcs in large ipiail- 

jtity ; clear glass 
Iterves-i Fuses witli efferves* 


talli/es oil coolin 
I 1 .ike lime 


Srtflls op; fori 
infusible t ompoim 
No action 


forms an 


o’s slowly ; penna- 


jiientlv clear gl.i 


I'lises with brisk efl’er- 


j ('lear glass, with a' 
il.irge projiorlum of the! 
javsa) ; 0 ])a(jue by FI 
Like glucina j 

Like glucina j 

' I, 

ii 

Fuses ver)' slowly; 


j Fuses readily; clear 
■glass; saturated with 
jiiiagnesia, op.ique on 
■cooling 

I IVnoaiientlv clear 

[glass 

As witli borax 


Like ghnir.a Like glucina | liiko glucina 

miuilar to glu. ina Like glucina | I.ike ghicin'a, but dis- 

isolves more ilillieultly 

Fuses with brisk efter. Fuses very slowly;' A'ery small portion 

veseeiice ; clear glass lp-,Tmaii< ntly clear glass jdissolves; ele.ar glass 
{*. M". etl'erveseesJ 1*. M’- clear gl.ass in| 1’. \V'. and in (). F. 

dear glass; becomes < b F. [greciiisli glass while hot; 

milky oil cooling. (ka.ndin IL F. glass colonrle old 

t fuses, absoi bed anti heee.iiies tlirty-brown,' In II. F. 'oeeoiiies 

:mr not op:ujue o])a([ue; dull blue while 

|h(>t ; clear and fine green 
[on cooling 

( . same plienomentu 

I’. M'. dark-yellow! 1*. AV'. and O. F. clear' O. F. yellow isli glass 

gkas.s, crystalli/.esoneool-lglass ; not opaque by FI J{. F. hue blue glasK 

ing ; opaque white or yel- IL F. glass becomes 
lowish yellow I 

<1. and R. F. reduced 1 

.1 P. M'. and O. F. dark- fuses diHieoltly,! (irecn J;hi'S in both 

orange ghiss ; opatpie glass emerald-green ; on tl;ilnes 
[and yellow on cooling. .1’. and (). F. tlie 

[ IL F. t.paque ; ghissjeolour flics, at.d glass be-j 
green on cooling fomes lirown-ycllow; oii| 

I V. .absorbed, but not 'ooling, assumes a faint- 


O. F. yellow isli glass 
J{. F. hue blue glasK 


(irecn J;hi'S in both 


reduced 


green tinge 


P. W. fuses ; clear eo- dissolves in ]arge[ P.M'. aiiiH). F. glass, 

lourless glass becomes quSiuity; glass, ycllow-'yellowisb, hot; colour 


[white on cooling 
I (k is reduced 


ish, hot; almost cohiur-jHies on ctioling 
less, cold. If saturated-! 
part reduced and sub-j 
limed; strong IL F., the! 
glass become'soiiatiue and; 

itWii'b I _ 


Neiv .b’di ieSj vol. iv. 
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Assay. 

Aniinionious acid. 
AnthitOttic acid... 
Oxide of tellurium.. 

Oxide of columbium. 
Oxide of titanium... 

Oxides of uranium .. 

Oxides of cerium ..,. 

Oxide of manganese. 

Oxide of zinc. 

Oxide of cadmium. .. 

Oxide of iron. 

Oxide of cobalt. 
Oxide of nickel. 


Heated with Fluxes. 

Soda, Bohax. ISalt ofPhosi’iiorus. 


P.W. colourless gl.ass; P. W. clear, colour- The same 

white on cooling less glass; white on cool-! 

(J. reduced ing 

(\ becomes grey and 
Opaque 

(.’ombincs with effer- Colourless, clear glass, 
vescence, but not fused becomes opaque by FI 
lor reduced 

Fuses into aclear dark- P. W. fuses easily; O. F. clear, colourless 
yellow glass ; white or|glass, colourless ; be- glass 


Fuses easily; glass, 
jpermiinentiy clear 


jgrey-white on c<ioling, 
jand crystollizes widi evo-! 
lution of great heat 
not reducible 


(J. brown yellow 
fused 


comes milk-white by FI R, F. and on (!. glass, 
R. F, glass assumes lyellowish, hot; on cool- 
dark amethyst colour, butjing, first red, then very 
transparent fine bluish-violet 

In large quantity on 
C. and R. F, glass, duU- 
lyellow; wlien cold, deep- 
jblue 

not! 1*. IF. dark-yellowj P. W. and O. F. clem 
jglass; in li. F. becomes yellow glass; cold, straw- 
dirty-gcecii yellow, slightly green 

i C. and' R. F. fin« 

I Igreen glass 

O. not fused, soda ab-; O.F. fine red, or dec|)j <). F. tine red lass: 
■sorbed; white or grey-'orangc-yellow glass; co-icolourless when cold, 
white protoxide remains lour Hies on cooling ;^and (piitc limpid 

'on the surface icold, yellowish tint. Fna-I 

■ iiiiel white by FI. Inj 
iR. F. loses its colour 

P. F. fuses, greenj O. F. dear, amethystj The same, but colour 
jglass, clear; cold, bluish-colour gla.ss; colour flies not so dee]>. In fusion 


jgrecn 

(\ not reduced 


iin R. F. 


in (). F. boils, and gives 
jof}’ gas ; in R, F. fuses 
quietly 

Nearly I lie same 


(!. not fused, but rc-| O. F. fuses easily, 

Uuced, with flume ; white clear glass beeotjies 
fumes, which cover the,nnlkv by FI 
liarcoal 

P. ^V'^. not fused P. W". yellowish glass,j Dissolve 

t!. reduced, sublimes, ■‘oloiir flies on cmiling; quantity, clear 
and leaves a circular yel-jon ( !. glass bubbles, catl- .m cooling, milk white 


large 


dowisli mark 

Vj. absorbed and 
|duccd; not fused 


mium reduced, sublimes, 
and leaves yellow oxide 
O. F. dull red glass] 
becomes dear and yel¬ 
lowish, or colourless by 


Similar to borax 


Doling 
C. and R. F. bottle-j 
jgrecn glass, or bluislw- 
jgrecn 

P. W. pale-r d by Fuses readily, deep-| The same, the colour 

'transmitted light; grey, blue glass appears violet by candle- 

:old ' light 

€. absorbed and rc-j O. F. orange-yellow,] As with borax, but the 
jduced; not fused or reddish glass; be- colour flics almost wholly 
•"comes yellow, or nearly on cooling 
colourless, on cooling 
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Assay. 


Heatki) with Fluxes. 

Soda. JU>uax. Salt orPiiosvitoniTs 


Bismuth. 

O.i'uic oj/hmiith - 


OxitlfS of tin 


Oiitic ;>!’ Il’ ...i 


( )xk1i.' Ijf t . 


Mcrciiiv. 

Oxuii; >'t’ silvtT 


(). F. colourless glass' (), F. yellowish-brown 
U. F. partly retliicetl, glass, hot; colourless, 

iimKldy greyish glass h\it not tjuite clear, cold 

I ! II. F. clear and co» 

I loiirless glass, hot; 

I op.T(|iie and greyish- 

' black, cold 

P. ^V. cftervcsccs, fu-. Fuses with great difll-^ As with borax 
niificd, infusible ni.'i.ss |eulty ; permanently clear 
('. readily reduced Iglass 

P. ^V'. clear glass be-i P. t'h’ar glass, ( lear colourless gl,T.ss 

comes yellowish and yellow, hot; on cooling, 

'opaque on cooling c.olourless 

('. instantly rettiieed 1 f'- (lows over the stir. 

face and reduces 

I P.W. tine green glass,I (). F. line green glass, O, F. similar to bo- 
ihof; on cooling, colour-which in l{. F. becomes rax ; K. b. glass usually 
!less and opatpie icolouiless, hot ; but cin- retl, opaipie, and like an 

ahsorlied and re-'nahar-red and ojiaijuc enamel 

duced jwh.n solid 

t ' 

j <). F. glass becomes, (). F. yellowish glass 
niilky. or opaline, on viewed by transmitted 
'cooling .light by day, by candle- 

i R. F. greyi'h iligl'i reddish 

! i R. F. greyi'-h 


Gold. 


Plane,a 


.iriditrn. 

jihoiliuivi. 

Palladium .. 


W'lni nriu'.u Ri auev rs. 


Re.m.vii ks. 


Alkalie.. ' tVi/' tillai/iix arc not readily di.s- 

Itingiiishable by the blowpipe. lAlliia 
leaves a dull yellow stain, when 
heated tt» redness on platina foil. 
[Atiivioniu may be known liy licating 
the assay with soda: it gives oft’ a 
IjMingcnt vapour, which turns the yel- 
|low colour of u.(listened turmeric 
paper brown 


Baryta..,-.N. C. ; a globule of dift'erentj 

/Ii/ii;iili‘ .[^shades of red: colour (lies on 

('i/r/idiifilc ..1) cooling 

StriMitita,. .. N. C. exhibit a black, or grey-' 

//(/Of . ish-blaek colour ; do not fuse 

Lartmiati' . I 

Lime. ) N. (1. black or dark-grey mass,j 

Carhonate ..> infusible 

Magne.sia. N. C.; flesh colour when quin 

cold 

Alumina N.C.; fine blue glass, witli strong The blue colour is only distinctly 

[heat when cold seen by day-light 

Glucina . iN. C.; black or dark grey mass 

Yttria... 

JJircona . 

T 2 
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Assay. ! With otheu Reagents. Remauxs, 


4Silica ........ 

Molybdic acid. 


Tungstic acid. 


(>xidc of cliroiiie 
Aiitinioiiv.. 


0,1 ill: ■.</tnitinioini. . 

Anlhiioiiioiif iii'h !,.. 

il( i,l .... 

( ).\i(lL‘ of tclliiriiini. 


tixidc id I'olunibiuni .. 
Oxide of titaniiini. ... 


N. C.; hlu« glass when perfectly The part not perfectly fused with 
Ifused nitrate of cohalt, has a reddish-blue 

disagreeable colour 

In the inclined glass tube, fuses, 
gives oH’ vapour, which condenses 
partly on the tube as a white powder, 
partly on the assay in brilliant pale- 
yellow crystals 

1 If tungstic, acid contain iron, the 
glass with salt of phosph./rus is blood- 
red in R. F, Tin makes it green or 
.blue. 


■} 


•t 

■I N. idack, or greyish-black 


Antimony does not .sublime at the 
ii.sing jioint of glass. On charcoal, 
vhen red, ignition continues sponta- 
leously. In a tube open at both 
:nds, it gives off white fumes 

f The oxide and acids of antimony 


j Metallic telhiriiiin heated in a glass 
jinatrass, first gi-es off vapour, and 
Ithen a grey metallic sublimate of tel- 
|lurium. In a tube open at botli 
ends, eiiiils abundant fimies which 
jeondense in :i white fiisflde powdet 


I For the rest of the phenomena, sec 
tie,-i>ri>;iiial work 


Oxides of uranium .... 

Oxides of cerium. 

< )xide of manganese . .. 

( )xide of zinc. .... 

Oxide of cadmium. 

Oxide of iron.. 

Oxide of cohalt. j With .sidjcarhonatc of 

black glass when cold 

Oxide of nickel. i 

Itisinuth. 


Oiiili'.... 

Oxides of tin. 

Oxide of lead. 

Oxide of copper. 

Mercury. 


(^xidc of silver . 

(Md. 

Platina. 

Iridium.. 

Rhudiiim. 

Palladiunt. 


A very minute jiurlion of mang.n- 
nese gives a green glass with soda 

TIte reduction of iron from tlie 
peroxide to jirotoxide is facilitated by 
.in 

potassa. 

1 n a glass matrass docs not sublime 
at tile fusing pi«int of glass, (n an 
ipen tube scarcely gives (.If any 
fumes; tile metal becomes covered 
witlt a dull-brown fused oxide, of a 
light yellowish tint, when cold 


All the compounds of mercury tire 
volatile; mixed with tin or iron h’l- 
jings, and heated in a glass tube, me¬ 
tallic mercury distils over 

These metals have no action on 
the fluxes, which can only serve to 
detect the foreign metals they may 
be combined with. Tlicy are best 
examinctl by cupellation with Ic.ad 
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Article X. 

Astronomical Observations, 1822. 

J3y Col. Bcaufoy, FRS. 

Busltey Heath, near Stanmore. 

Latitude 51° 37' 44*3" North. liongitude West in time 1' 20-93". 


Aug. 28. fmnicrsion of Juiuter's third < l3t> 29' 3t>’***^ 

saullitc. I 1.3 .56-9 

Aug. .30. Immersion of ./upiter’s first C 11 18'6 

s.atdlitc. ( II .S9'5 

Sent. 0. luimersion of .Jupiter’s first C 1.3 56*,'> 

satellite., 13 17-4 

Sept. 6. Oeeultation ofa smallstar by) j. 
the nu)on. Immersion... J 

Sept. 13. Immersion of .lupiter’s first r |5 4 ;, 22*0 
or second satellite...^ 15 4(i 43*0 


Mean 'I'inic at llushey. 
3Ican Time at (Ireenwich. 
Mean 'f ime at llii.shey. 
.Mean Time at (irccnwich. 
31can Time at Hushey. 
Mean 'rime at (Irecnwich. 

Mean 'rime at llushey. 

Mean 'I’inie at llushey. 
Moan 'rime at (Ireenw'ich. 


.N. 11. 'File eclipses of the first and .seconil satellites hapjtened so near together, that 
while employed in writing down the first observation, the other took place. 


Article XI. 

Notice of Capt. Scoresbifs Voi/Ui'c to Grccnlam!. 

ByT. S. Traill, MD. 

(To tlie Editor of the Annals of Philosop/n/.) 

DEAR .SIR. J.ive/jioiil, Sept, 20, 1.S23. 

'rtiK iiupuiliinfe of the following coiamuuicutioii will, I think, 
Indnce yon, even tliu.s late, to give it a place in the ne.vt number 
of the Annuls. 

The Bailin, the ship of our friend Capt. Seoresby, jun. arrived 
here on the 19th inst. from Creenland with 19.5 tons of blul)ber, 
the produce of nine whales. The Batliu obtained Iter cargo 
principally near the east coast of Older West (Ireenland, which 
lias btfc.n also named Lost Cireenland, from the long period in 
which it was invisible to .Europeans. Within sight of this inte- 
restiiig country, Capt. Scoresby remained for three months, and 
in the intervals of the li.shcry employed himself in making obser¬ 
vations on the geography and natural history of this liitherto 
almost unknown country. The result I understand is a real 
survey of the coast from lat. 7.5° Nf dow’n to 69°, comprising an 
extent (reckoning the various indentations and sinuosities ob¬ 
served) of about 800 miles ! The coast visited by Capt. Scoresby 
ig a continuation toward the north of that on which were planted 
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tlie uncicMit colonics from Iceland, the fate of which is still veiled 
in such deep obscurity. 

Capt. S. dis(U)vered several very extensive inlets ; some of 
them indeed, it was ascertained, penetrate at least bO miles 
williin the general cut of tlie coast, and even then were without 
any visible termination. I’roni tlie number and extent ot these 
inlets; from the diix.'ction which some of them pursue; and 
from the many Islands with wliicli the coast is flanked, (-apt. 
Scoresby believes the w'lole country to be a vast assemblage of 
ishnuis ; and he lias grounds for concluding, that some of the 
inlets are passages communicating with Tlatlin’s Bay ! 

But this is not all. The gcmeral form of the laud was found 
to !k; so very unlike what is re[)rescnted in our maritime c’narts, 
that only (hrcc places laid down could be recognised ; and the 
error in the longitude of these, according to most of tlie charts, 
\ias no less than 10 degrees I 

('apt. Scoresby landed on various parts of the coast, and in 
some of tlie bavs; and on each visit to tlie shore discovered 
traces of inhabitants ; some of them a[)})arently recent. In one 
place he met with a considi.-rahie hamlet t>f deserted huts, among 
which were many gva\es. About this place he obtained many 
IVa^iuents of tin? domestic and lishing utensils of the inhabitants. 


Though tlie weather at, sea was generally cold, the thermometer 
bi'iiig aboutdS” or Fa.br. outlie hills near this hamlet it was 
hot and Miltry, and the air swarmed with musqiiitoe.s. 

('apt. Scoresby has imule a large collei.’lion of plants uml of 
minerals, especially of rocks: In; has also brought sonn; zoolo¬ 


gical specimens. Animals of the higher orders were rare in 
that couutrv; but in; shot a wliitc hare, ainl caught an animal of 
the. genus y/nev with a short tail. 

Tlie high degree of iutorcst \vhich ('apt. Scorosby’s discove¬ 
ries iu this (piarter must excite, will, 1 trust, induce him to pub¬ 
lish Ids journal, which, according to his invariable laudable 


custom, is kept with great care. 

To you who know the enterprising genius and philoso])liic 
spirit of Ca])t. Scoresby, his success will cause much more plea¬ 
sure than surprise. When we see how much he has accomplished 
without any other means than that of a private individual engaged 
in an arduous and anxious occupation, we cannot help regretting 
tliat the government of tliis great commercial country lias not 
seized the opportunity of employing the individual attention and 
talents of Capt. Scoresby in pro.seciiting his researches,*no less 
conducive to the advancement of science, than to the glory of 
our country 1 am, dear Sir, yours, very faithfully, 

Thomas Stkw'akt Traill. 
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Article XII. 

Curious Substance formed bi/ some Chemical Changes from the 

Wine of the Sugar Cane,* 

I\T, Claman sent IVoiii IVUirtinicjue to M. Vauquclin, for the 
puiposi; of analysis, a qnanlity of resou, or the wine made from 
the siijiur cane. It had been ))reviouHly submitted to the means 
rooomm(u\ded l)y M. Apert for tlie j)reservati()n of vegetable 
substances; notwithstanding winch, however, it had undergone 
.some very remarkable alteratit>ns during the voyage. 

In st)me of the bottles, it had lenviented so as to produce alco- 
liol, vinegar, and taubonic ae.id, but still containing a little sugar. 
In the greatia- nmnber, it had entirely lost its sac,charine taste, 
and a species of sranitransparent gum had been 1‘ormed in great 
<|uantitv, and so thick as to quit the bottles with dilliculty, 
Besidt^s this ^xirtion sejiaratvsl from thi'. liipmr, much of the same 
sulxtance remained in solution, from which it was,precipitated 
by alcohol. 'I'lu' pecidiar otlour ol' vesou, liowi'ver, was very 
perceptible, 'fbe contents of some bottles remained entirely 
riuid, acid, and saccharine, but still held much gummy matter in 
s'>bition. 

A portion of the vesou thus altered, which still retained a little 
sugar, was evaporated into a thick syrup, and the stigar crystal- 
ii'/erl. Another portion, whicli had been divested of its gum by 
alcohol, and of its a(ail by chalk, and whicli had likewise been 
reduced to a syrup, crystallized with mort* case, and in greater 
quantity. 

jVl. V auquelin precipitaleil by alcohol two bottles of the thick 
esou ; washed and kneaded the gummy matter repeatedly with 
fresh portions of alcohol, pressed, aud dried it. While moist, 
this substance is semitrauspareut, aud of a greyish colour ; it 
diminislu;s much in bulk by desiccation, and in that state is 
white, opaque, like the paste of starch, and has still a slight 
flavour of sugar. 

It is very soluble in water, but the solution is always milky, 
even after filtration. If laid upon a burning coal, it becoinear 
puffed u ), is quickly carbonized, and emits a smell like that 
produced by sugar or gum ; by distillation, it yields an acid, 
together with a little ammonia. 

Four grammes of this substance were boiled for 10 or 12 
hours, with 200 grammes of water, aud 10 ot sulphuric acid; 
the water lost by evaporation beitfg from time to time replaced. 
The solution acquired a red colour, and on cooling deposited a 
substance of the same hue, which, alter being washed and dried. 


* Ann. dc Chim. xx. 93, 



280 Mr. R, Philiips on a [Oct,. 

gave out, when placed on a burning coal, an empj'reumatic smell 
of animal matter. It is this animal substance, doubtless, whicii 
imparts to the aqueous solution its opaline appearance. 

After the liquor had been liltered, in order to separate the red 
matter, it was saturated with carbonate of lime, the precipitatt;d 
sulphate removed by a second filtration, and the fluid evaporated 
to the consistence of a thick syrup. This did not crystallize ; 
it seemed to be more saccharine than the gum was prior to the 
operation, but was insoluble in alcohol. This gum, therefore, is 
not of the same kind as that obtained from starch, by the corre¬ 
sponding treatment with sulj)huric acid. 

Treated with nitric acid, it yielded much oxalic acid, and a 
small quantity of yellow bitter matter, but no mucic acid : this 
proves that it is not a true gum. A gramme of it burnt in a pla¬ 
tinum crucible left a centigramme of ash, containing phospliate 
of lime, iron, and a particle of silica. 

M. V'^auquelin concludes, that this curious substance did not 
exist ready Tormed in the vesou, but that it was produced from 
the sugar contaiued in it. 


Article XIII. 

On a peculiar Sulptuilc of Alumina. By Richard I^liillips, 

FRS. L. & K. &C. 

iN TKNDiNri some time since to obtain a solution of sulphateof 
alumina in a state as nearly as possible approaching to satura¬ 
tion, 1 decomposed some alum by means of carbonate of soda, 
and after washing the precipitated alumina, I [mt it, while moist, 
into sulplmric acid, moderately diluted with water. Although 
the acid appeared to have taken up as manly as much alumina 
as it was capable of dissolving, I nevertheless added alumina 
occasionally, until at last it remained floating in the solution. 

I now separated the alumina undissolved, and filtered the 
solution, the specific gravity of which was very considerable ; 
tq)on mixing a small quantity of it with uater, I was surprised 
to find- that it became turbid, and marrly as much so as when 
muriate of antimony is decomposed by it; indeed the alumina of 
a single drop of the solution was apparent in a pint of water. As 
far as 1 am acquainted with the properties of alumina, a sulphate 
decomposable by water has not been before observed; and it 
may be remarked that it is an additional point of resemblance 
between an earth ami metallic oxides. 

After the solution had been filtered, I observed that a 
deposit was almost immediately formed in the bottom of the 
bottle in which it was kept; this was separated, and a further 
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cjuantity was obtained ; indeed I found that duiing several 
months, the solution continued depositing, but the substance 
liad not in any degree a crystalline form. Another property of 
this solution is worthy of notice : if some of it be put into a tube, 
and placed in w ater of the temperature of 16(r to 170°, and 
probably even lower, it becpmes opaque and thick, in a few 
seconds ; if, however, the tube and its contents be kept at the 
ordiiiarv t('uiperature of the air for several days, the precipitate 
is gradually redissolved, and the solution r(^gains its transpa¬ 
rency. It appears extremely singular that this solution should 
hayt; n’quired so long a time for its production, and perhaps still 
more so that the peculiar sulphate of alumina in question was 
not tleposited as qiiickly as it was formed ; yet I did not observe 
any disposition to deposit until alter the removal of the excess 
of alumina jloating in the solution. Not anticipating the spon¬ 
taneous tU:[)t)sition which I have desevihed, I <lid not take the 
specilic gravity of the solution at its greatest density ; h\it after 
it had continued (h'positing for several weeks, I found the spe¬ 
cific gravity of the solution exci eded 1*120. 

Although the solution of sulphate of alumina continued 
allording a deposit lor many mouths, yet it did not appear to 
sufler any ehauge of composition, for water added to it at this 
period continued to occasion precipitation, which it probably 
W'onld not have d(,uie, if the deposit consisted of alumina com¬ 
bine*! w ith less acid than when m solution, for the excess of acid 
w hich must have remained in solution, would probably have pre¬ 
vented the precipitating action of the water. 

As metallic t)\ides which are precipitated from acid solutions 
by water, usually contain a portion of the acid which licld them 
in solution, there could he no doubt that the precipitate formed 
in this sulphate of alumina by water was a sulisulphate, and I 
fouu'l it to he so, hut 1 have not yet hadh.isureto determine its 
composition. 

It is wu‘11 known that it. is extrenu ly diHicuIt to dejirive alum 
ot the w hole of its sulphuric acid, and I found that alumina, (;ven 
vviien [uecipitated from solution by excess of ammonia, and 
ignited, gave a precipitat.e with muriate of barytes when redis- 
solved in an acid. It appeared to me, therefore, a question to 
be deciiletl what quantity remains *in combination w ith the alu¬ 
mina. I dissolved 1000 grains of alum in w'ater, precipit ated the 
alumina by carbonate of soda, and washed itw'ith distilled water 
until it ceased to aUbrd sulphuric acid, as determined by nitrate 
of barytes. I then dissolved the alumina in nitric acid, and 
added nitrate of barytes as long as precipitation occurred ; the 
sulphate of barytes w hen dried weighet? 24 grains, consequently 
the precipitated alumina contained 8*1 of sulphuric acid; and as 
1000 of alum yield about 110 of alumina, 1 .shall, in the experi¬ 
ments which 1 am going to state, deduct 7*30 per cent, from the 
precipitates of alumina, considering it as sulphuric acid. 
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To 73G grains of this solution, water was added as long as 
precipitation took place ; tlie precipitate was dried by exposure 
to the air, and weighed 40 grains; lOO grains of the solution 
would, therefore, give 5*43 grains. 1 repeated this experiment 
with 1020 grains of the solution, which yielded 32*5 grains of 
precipitate dried as before; 100 woukl consequently have 

afforded 5’14 grains, giving a mean of 3*23 grains of subsul¬ 
phate of alumina from 100 gr.ilns of the solution. 

To determine the ([uantities of sulphuric acid and alumina 
which the precipilating sulphate of alumina contained, muriatic 
acid was added to 302 grains ; t his acid was of course employed 
to prevent the action of the water; nitrate of barytes was added, 
and 01 grains of ignited sulphate of barytes were obtained, eipii- 
valent to l.V.OO per cent. ; t'lis experiment was repeated with 
205 grains of the solution, and 31'0 of ignitetl sulphate of 
barytes were procuretl, giving also 15‘50 per cent. As 11(S of 
sulphate of barytes are equivahmt to 40 of sulphuric acid, lo'oO 
will indicate 5’27, and consecpu ntly 100 grains of this solution 
contain r)'27 of sulphuric acid. 

To ()33 grains ol’the same solution, with which a little muria¬ 
tic acid had been mixed, soluti«)ii of caihonate of soda was 
added, until it was slightly in excess. The preeijutated alipiiina, 
after being washed and ignited, waughed .30 grains ; 100 grains 
of the solution would, therefore, have yiilded 5'08 grains: this 
ex)u>riment was repealed ^vith 1)25 grains of the solution, and 37 
of ignited alumina were; ohtainetl; 100 of the solution would, 
thereibre, have aH'orded 5*02, giving a nu'an of 5*(S of alumina 
for 100 of the soluOon. From this, however, i'or reasons already 
stated, wc must deduct 7*3() per cent, which reduces it to 5*3S. 

It appears then that 100 grains of this solution contain 

Sulphuric aciel...5*27 

Alumina.. • • • 3*38 

According to Dr. Thomson, hydrogen being 1, an atom of 
sulphuric acid is 40, and of alumina 18 ; and as 5*27 : 5*38 40 

: 40*83 the sulphate of alumina of this solution would not appear 
to be reducible to a ])robable definite compound ; but I have 
alresidy mentioned that a deposit was formed m it which appeared 
to be the same sulphate as that held in solution, for water con¬ 
tinued to decompose the latter. 

The deposited sulphate, when dried by exposure to air, is in 
some places opaque, and in others transparent; and when in 
the latter condition, it has the appearance of horn. To ascertain 
its composition, I dissolved 50 grains of it in dilute muriatic 
acid, and added a sohition of muriate of barytes ; 38*5 of ignited 
sulphate of barytes were Obtained; therefore, 100 grains would 
have given 77 grains, equivalent to 26*10 of sulphuric acid. To 
•ascertain the proportion of alumina, 100 grains dissolved in dilute 
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imiriatic acid wore tlecomposcd by carbonate of soda, and 28*8 
of alumina remained after ignition. Deducting 7*3b per cent, 
from the alumina fov sulphuric acid, this deposited sulpliate of 
alumina very closely lescmbles that of (he solution, and ajipears, 
ihercfore, to have been deposited without any decomposition. 
! have just siiown that the solution consists of 


Sulphuric acid. 1()*0 

Alumina...40*83 

whib:' the de])osiO‘d sulphate is com[)Ose(i of 

Suljtlnuic acid.40*0 

Alumina.40-0*J 


loom various <.<»nsid<‘rations, more especially the ('.oustitutioii 
ot alum, I am induia-d to dilii'r (Vom Dr. T homson as to the 
weiabt of an atom of alumina, i shall take an early opportunity 
ol’n iiirumg totlu' subject ; and, 1 think, I shall be abii; to show', 
eontrarv to his \ie\\s, that alum contains a, supersalt. Amonj^ 
ot her reasons I'or I his opinion, i may st ate one experiment whicli 
1 ha\e very fn-fpiently ri’peated. It /inc tilings be added to a 
soiulion oi’ alum, they are gradually dissoh'ed, but with sut- 
lieic iit ia[)iditv to give out enough hvdrogeu gas to cause an 
exph- ion n lu.n a tlame is pr< senteil. 

. ording to mv present opinion, an atom of alumina weighs 
27, or one-half more than de1<;rmined by Dr. dlumison. On 
Ibis ^i.;w the deposited sul]»hato of alumina wliich I have 


deseidu'd will consist ot 

tty tlK'ory. Byexper. 

2 atoms of sulphuric acid 40 x 2 = 80 . 80*00 

3 atoms of ahivnina. 27 x 3 . . . = 81 .81*75 


T have alri'ady observed that wben tliis solution is mixed with 
water, it is decomjiosed ; and i have some reason Ibr believing 
tli.it the sidpluite of idmiiimi wliieh remains in solution is that 
whicii with bisulpluite ol' jiotash forms alum, the precipitate 
biung, as 1 liave ascertained, and indeed already mentioned, a 
subsidphate of alumina. 
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Article XIV. 


Extract from a Memoir on the Composition oj the Alkaline 
Sulphurets. By M. Berzelius. 

M. Berzklu's commences this paj)cr with a history of the 
present state of our knowledge with respect to these compounds; 
and he then proceeds to detail the experiments which he lias 
performed to elucidate the subject, beginnhig with 


Experiments to determine irheflier the Salphuret formed in the 
drif Wap is a Salphuret of the Oxide^ or of the Metal. 


If sulphurct of potassium can exist, it is evident it ought to 
be formed when sulphate otpotash is decomposed ; and alter th(‘ 
solution of the com[)omid in water, the nature of the result must 
depend upon the formation ol“ a sulphuret of potash or jjotas- 
sium. To verify this, 1 made use of a small apparatus with an 
cnameller’s lamp, and so constructed that a current of hydrogen 
gas might be passed through it, whilt; part of the ap\)aral us was 
heated to redness by an ar<gaud sjiirit lamp. In this ]nirt one 
gramme (lo'444 grains ) of neutral sulphate of potash was iutro- 
duc(,'d. Tliis salt did not suller any change for some time, but 
when the heat was raised, small red jioints were seen in parts 
which readily increased, and water was forme.d. Tlie matter 
became black, and fused, 'fhe operation was continued as long 
as the gas introduced apjieared to produce water, uhich was 
collected in muriate of lime. The salt, when cold, was of a fine 
cinnabar red colour ; it had lost 0‘3i;3 gramme, and the water 


produced weighed U'335 gramme. The red mass was easily 
dissolved by water, which became of a very light yellow colour. 
It deposited some silica yielded by the glass, muvialic acid 
evolved sul])hurotted hydrogen with elTervesccnce, and the 
solution was rendered slightly opaque by a little sulphur. 
Decomposed by muriatic acid, it gave with muriate of barytes 
O'157 gramme of barytes, correspouding to O'108 of sulphate of 
potash; the 0'335 gramme of water produced contain (1*208 of 
oxygen ; but the sulphuric acid in one gramme of snl[)hate of 
j)otash contains only 0'275, and the potash 0 092 oi’ oxygen. 
Then if it be remembered that there remained at the close of the 


experiment one-tenth of tlie salt wliich did not ap pear to have 
been decomposed, it will appear that about two-t.iirds of the 
potash were reduced to’ potassium, and that the remaining 
one-third combined with the glass when it lost its sulphur, 
one portion of which combined with the potassium, and the 
other was carried oft' by the hydrogen in the state of a white 
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vapour; this causell the excess of loss of the salt, and which 
did not reappear in the oxygen of the water. 

This experiment proves that the hepar contains sulplmret of 
potussium, seeing that if the combination of the sulphur with 
potasli were possible, hydrogen gas certainly could not reduce 
this alkali in such a moderate degree of heat; but the loss suf¬ 
fered bv ihe glass, throwing uncertainty u[)on tlie result of this 
experiiucnt, 1 chose another metliod. In a similar apparatus, I 
reduced sulphate of potash by sulphuretted hydrogen, and I con¬ 
tinued the operation as long as water escaped with the gas; itoc- 
tM)^)ied three hours : some sulphur was deposited ; but as soon as 
water ceased to be formed, the sulphur no lunger separated IVom 
tlu: gas. f sud’ered llie operation to continue a (piarter of an 
iiour after this period. 

()ne grainnio of sulphate of potash was in this manner con¬ 
verted into I'll granimt; of lu'.par. It was extremely Huid and 
})laek whih; hot; but on cooling, it ])ecamo fpiiti' transparent, 
and of a deep red colour. It m as readily flissolved by water ; 
ihe solution was l)right and yellow. 

'fliis solution was deeomposcul by muriatic' acid, wliich jjreci- 
pltr.ted a wliite powder witluuit occasioning any cwolution of gas. 
'i'he Huid was heatefl to ebullition, and it tluai gave oni a gas 
whu U. was recidvcd in u solution, of acetatci of lead. After a 
mom. ut’s ebullition, a current of atmospheric air was passed 
ov( I the licpiid to exjicd the last jiorfions of sulphuretted hydro- 
uxa. lly these, means a sulphnrel of lead was <»l)lained in the 
solidion of the acetal»',and w inch, aftc.'i’ lieing washed and dried 
i/i roruo, weiginsl T i()7 gramme, containing 0-1S'J of sulphur; 
hu< if all tin alkali of one gramme ofsulphaf<“ of potasli were 
reduet (I to jattassmm, tin* sul[)huretted hyd'-ogeu evolved ought 
to eoidaiu O'liSd of siilpliur. This diflerenct; etudd only arise 
from an t rror of observation. I'lie sulpliur yirecipitated by the 
murialic ucul btung washed and dritsl, weiglied 0-4SS gramme, 

: ml by fusing it lost no weight. After this preeipitatiou, the 
bquid, when mixed with muriate of barytes, gave no sulphate. 

One gramme of sulphate of potash ctuilains 0'44b of potas¬ 
sium ; supposing then that it is converted into sulphuret of 
jiotassium, the result of this is : 


Potassium...41'9 

►Sulphur i^prccipitated) .. 48‘8 


Sulphur (in tlie .sulphuretted hydrogen) lS-4 

112*1 

t 

Tliat is to say, exceeding the hepar dissolved by O'Oll oramme, 
and undoubtedly derived I'rom some’ error in the analysis. The 
hepar obtained was, tlierefore, sulphuret of potassium ; but it is 
difficult to determine liie degree of sulphuration. The sulphur- 
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etted hydrogen liaving lost sulphur during tne formation of the 
hepar, this circumstance would seem to indicate a combination 
formed in determinate proportions which did not allow of its 
retaining the whole of the sulphur. In this case, it would be 
A6’’, and one gramme of sulphate of potash ought to weigh 
1*093 after its decomposition by sulphuretted hydrogen. If the 
gas had deposited all its sulphur, the combination would have 
been A It appeal's then that in this operation three atoms 

of sulphur escape w ith the gaseous bodies ; but I shall return 
hereafter to the different degrees ot sulphuration of the potas- 
sium. 

The same experiiucnt was repeated, w'ith this dld'erence, that 
vapours of sulphuret of carbon wore passed over the sulphate of 
potash. A gramme of this salt furnislied 1*2*2 gramme ol’sul¬ 
phuret of potassium, vvliich, tlei^oiuposed in the manner above 
stateil, produced 


Potassium...44*9 

Sulphur (piecipitated).63*1 


.Sulphur (of the sulphuretted hydrogen) 18*4 

121-I 

The li(pior precipitated by nmriaiic atnd did not contain any 
trace of sulphuric acid. The sulphuret of potassium apju'oxi- 
mated K S^, whereas the combiiiutioii resulting from the total 
docompositiou of the sulphate ol‘potash by the sulphuret ol Car¬ 
bon ought to be, as iu tlm precaxliug experiment, A It 

shf>uld then weigh J19, instead of 122. 'fhus the actual result 
exceeds the (ight atoms by the same (juantity that the preced¬ 
ing ix'sult exceeded seven atoms. Idiese experiments ]jrov(> 
then most clearly, f/fa/ the hepar ithiained was sulphuret (>! pntas- 
sitnu oj' (iilYcrcul degrees of 'sulphuraliou, aud that luj uteaus of the 
prcscure of sulphur, a uiodcrale decree of heal, onhj is rcjptired to 
reduce potash to potassium l>i/ hifdngen or tnj earbou. The glass 
was not acted tipon iu any of tliose experiments. 

inve grammes of pure lime (deprived of water and carbonic 
acid) were introduced into a weighed porcelain tube, and e\j)Osed 
to a current of sulphuretted hydrogen gas. As soon us the 
atmospheric air had been driven out, the tube was heated to 
redness lii that part which coutaiued the lime. Arpjeous 
vapours ajjpeared, w hich were collected by muriate of lime. The 
operation was continued as long as the escape of water with the 
gas was perceived ; the tube was suffered to cool, sulphuretted 
hydrogen gas being continually passed through it. I obtained 
1*67 gramme of water, and there remained in the tube 6*41 
grammes, w hich is very nearly the weight that ought to result 
from the conversion of limb into sulphuret of calcium, and the 
combination of the oxygen wdth the hydrogen of the sulphuret¬ 
ted hydrogen. The compound was dissolved iu muriatic acid 
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with the diseiigagefnerit of sulphuretted hydrogen ; muriate of 
barytes poured into the solution did not produce any precipitate. 
These experiments performed with an alkaline earth and an 
alkali prove then in a decided manner, that the rompounds hitherto 
regarded os alkaline or earthy sulphurets are compounds of' sul¬ 
phur irith the metallic hose of the alkali or earth. 

As hydrogen reduces sulphate of potash, and produces water, 
which evaporates, it is clear that at a high temperature, sulphur 
may also reduce the potash to sulphuret of ootassium, and that 
sulphate of potash ought to be formed at t ie same time. This 
c(wiipletely t tuihrms the opitiiou of M. Vau<(uelin, with rosjiect 
to wliat occurs when carbonate ol jiotash is fused with sulphur. 

'fhis cele brated chemist slates in his experiments upon the 
comjxumds of stil[>hur with the alkalies, tliat when potash 
imilt.'s with sulphur by fusion, a (juautity of sulphuric', acid is 
ibrmed, the oxygen of which is ecjual to that of the potash, 
dcalucting, however, IVom the amount, tlni ((uaatity of oxygen 
which exists in Uie potash c'.ombiiu'd with the sulphuric acid ; 
this last portion forms one-fourth of the whole cjuantity of 
polush ; so liiat the oxyg(;n of the.' sulphuric acid can only coii- 
sliliitt! llnec-fourths of that ivhich exists in the wholes of the 
potash. In order to estahlish this fact, J prepared some hepar 
with one gramme of carbonates of potash, which was fused in a 
small retort with 1-' its weight of sulphur. 

1'iic mixtun! was dissolved in boiling* walor, and precipitated 
by nnuiate of baryt<!s, by wliich there werci obtained in two 
experiments ()'421 gramme of sul])hatc.‘ of i)arytes. By c-alcula- 
tion, lot) parts of subcarbonate of potash converted by this me¬ 
thod inti.) hepar, ought to give bi*!.') parts ot“ sulphate of barytes. 
I'hesc' expc i'inicmts ]>rove then that when sulnuirhouate of potash 
is fused with sulphur, oue-ftnirth of the potash goes to form sul¬ 
phate of potash, and the jemaining three-fourths are eoaverted 
intit safphuret <>f fiolassiuai; this thcoicnn may he employed in 
future' in se\eral caleulations, and the aeeuracy of which it W'as 
jnoper to proi e by experiment, ulf hongh it was easy to discover 
it d priori. 

11. Kxperimeuts upon the diferent l*roportious in udiich l*o/as- 

sium may he eomlniied with Sulphur and with Sulphuretted 

Ihph ■ogeu. 

Befoic we proceed to examine the formation of hepar in the 
moist way, or by the intervention of water, we shall inquire what 
are the relations in which potassium may combine with sulphur 
and with sulphuretted hydrogen, w'hic-h are necessary parts of 
the proposed examination. 

When sulphate of potash is reduced by hydrogen or by car¬ 
bon, sulphuret of potassium of the ttrst degree of sulphuration is 
formed; that is to say, /v *S'% which is pro])ortional to the sul¬ 
phate. It is difficult to obtain it pure. If the operation is per- 
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formed in glass, it is acted upon; if in'platina, a stronger 
sulphnret is formed, which is mixed with a compound of ])latina 
and potassium. When prepared in glass, the sulphnret has a 
pale cinnabar colour, and a crystalline fracture. It becomes 
dark when it is heated ; it fuses at a heat below redness; and then 
it is black and opaque. Heated with excess of air, it does not 
inflame. All the properties of sulphuret of potassium snllicientiy 
show that it is enorieous to attribute the ignition of pyrophorous - 
to its presence; for it does not possess this power unless com¬ 
bined with a still more combustible body. It attracts moisture 
from the air, and dissolves into a yellowish fluid, which, when 
diluted with water, becomes colourless. It dissolves perfectly 
in alcohol. When moistened with water or alcohol, it does not 
become liot, which shows that the alhnities acting in the sedutnm 
are not very strong. 

In order to discover the maxinunn of suljdmr which combines 
with potassium, 1 fused ()-7<S“2 of a gramme of carbonate of potash 
with 1*0 gramme of sulphur in a small retort; the mixture was 
exposed to a moderate heat mitil the exc.ess of sulphur was 
exp(dled. It then w'eighed 1‘2C7 gramme. In the upper part 
of the retort, tlune was a small poUiull of hepUV of 11 lilU'l' ffld 
colour, which, whtm dissolved in water, <h'posited sulphur. Its 
quantity was, how’ove.r, so small, that its weight wasnotdeter- 
mimul. The salt employed contaimKl gramme of potasig 

of which one-fonrth, etpial to 0* 13815 gramme, had formed sul¬ 
phate of ]»otush with 0*()45<S gramme of sulphur, and with thc' 
oxygen of tin* rciuaining lhre('-fourlhs. To dettuumu? therpian- 
tity ol‘sulphur whicii was combined willi tluireduccul polassluni, 
the W'oight of the potash and tliat of the sulphur in the sulphuri<- 
acid, together 0*5784, must lx; dedaett.-d from 1*207. 4'liis quan¬ 
tity is 0*088(), whicli w'us combined with 0*8315 of potassium ; 
that is to say, 100 parts ol'potassium luid comliined with2()7-7 (4 
suljihur ; hut this number is luairlv ef[ual to. lO atoms ; fur the. 
weight of 

h : 10 -S' 100 : 205-2 

It appears then that 100 [larts of sub<;arhonatc of potasli 
'absorb as a inaximnni 03*0 parts of sulphur. 44ie liner colour ol’ 
the hepar, which was deposited upon the iqiper part of the retort, 
•and which on solution dejiosited sulphur, induced me to thinh 
that a sulphnret in a still higher degree was luniu'd, Imt whicli 
could not exist at a red heat, and which water decomposed, 
separating a portion of its sulphur. 

( 7*0 Ac ionlhvuit.') 
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Article XV. 

Anai.yses ok Books. 

Transaciiotis of the (.Aimhridq^e Phiiosiophical Socich/, VoL /. 

Part 11. 1822. 

{^Convliati'd J'rttni p. 6‘j.) 

. V. Notice of the Aslronotnical Tables of Mohammed Abiheker 
At Tarsi, two Topics of which are preserved in the Public Tibrarif 
of the Unirersiij/ <>f Cambridge. By Saiuiu;! Lee, MA. of Qu(!eii’s 
Colh;fj;e, Professor Arabic in the Liiiversity, aial ISccretary to 
the (ainibriilj^e Philosophical Society. 

"fho author of this paper states, that as far as his researclK s 
have fi'one, the only notice of tlie work here allu(h‘(l to is to bo 
found in the Biblit>1 heque Orientale of d’Hevbelot ; and Mr. I.ec 
coiicludes from the manner in which it is men{i<^)ne<l, that tins 
antJior liad never seen tluj work in (piestion. “ In presenting, 
therefore,” says Mr. Lee, “ to the fiueiely a notice ot a very 
seal ce and valuable watrk on Arabian astronomy, I trust I shall d«j 
no mor*' than w'hat some of the most eminent writers in astro- 
nono, have often calleil for ; and, in so doing, it is my intention 
to avoid prolixity, and to give such details from the prel'acc of 
tin work in question, and such extracts from the work itself, as 
may be interesting and uselni.” d'his paper, from its nature, 
scarcely arlniits of abridgment. 

V'f. On Soands excited in IJi/drogen Gas. By ,)ohu Leslie, 
Lsq. i’dvSlL ike. Sec. 

'I'liis papi.'V IS given in the last number of the Annals. 

\ 11. On the Gonnexion of Galvanism, and !\Ja<<;netism. By 
the Lev. J. Camming, MA. FRS. MC»S, and Ihofessor of (Che¬ 
mistry in the University ol'Oambridge. 

Prof, (hunming commenciis this paper with observing, “ that 
iL has been remarked of the pile f'f Volta, that it stands unri¬ 
valled in the history of philosophy, as its rliseovery was imt the 
result of accident, but Lie fruit of preconceived theory, wit hout 
which it might have for ever remained unknown. But this, 
though the first, w'as not the only instance of the kind in tlu'his¬ 
tory of g-alvauism. The decomposition of the alkalies and the 
discovery of the close connexion, if not the identity of galvanism 
and electricity, were the results of experiments, w hich were not 
undertaken fortuitously, but successfully deduced from theore¬ 
tical views. Another instance,” says •Mr. Oumming, “ has been 
added of the verification of hypothesis by experiment, in Prof. 
Oersted’s discovery of the action of the voltaic pile on the mag¬ 
netic neeedle.” 

Prof. Gumming then proceeds to notice some facts which 
New Series, vol.iv. u 
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fieemcfl to prove an internal connexion between magnetisni and 
electricity, and lie relates some I'rultless experiments which had 
been instituted for the purpose of discovci iag whether magne¬ 
tism, electricity, and galvanism, might not be identical. Prof. 
Cummingafterwurds relates tiie various experiments which he had 
made on the subjf.'ct of electro-inagnotism, and describes the 
nature of the apparatus ('inpl <yed, and having determined the 
dili’erence between galvanic magnetism ami electricity, as to the 
power of being conducted, be was desirous of discovering whe¬ 
ther there was any thing amdogous in common magnetism. 
With this vit'W he relates the following experiment : “ i placed 
beneath the iron j>enduluui of a small clock a horse-shoe magnet, 
wiiose force coinciding with that of gravity, would accelerate 
th.e rale of the clock, by llie goiii<>; of which a measure would he 
aiforded of the magnetic force exerted upon it. When the poles 
of the magnet were un(;overt'd, the rate of the chtck was accele¬ 
rated from 10' to 12' in 24 hours ; when they were connected by 
a piece of soft iron, the gain was not more than from I'to 2'; on 
tiling awav the middle of the iron, the rate was eraduallv accele- 
rated, and wlieu the central part was reduced to fine thread, the 
acceleration was nearly the same as whoa the jioles were unco- 
vt red. When the poles were connected by a piece of iron bent 
down heneatli the legs of the magnet, so tliat the length of llie 
cln nit between the poles was considerably iucrcascdf the rate of 
the clock was hut little affected. It appears from this,’’ says 
the Professor, “ that the poles of the magnet were much morn 
completely neutralized when tlio connexion between them was 
made through the longer hut more capacious circuit, than when 
through the shorter and less capacious; and that in this respect 
common magnetism is analogous to that excited by the galvanic 
•apparatus.’' 

I’he author concludes this paper by observing, that there are, 
perhaps, few instances in the history of science, of nearer aj)prox- 
imations to discovery than some of those connected with this 
subject. In the seventh volume of IMicholson’s Journal, an 
account is given of an experiment for asceriainiug the effects of 
galvanism upon a magnetic needle; which failed, as we now 
know, because the compass was placed Jorluitously upon the 
pile, instead of being under or over the wires connecting its 
extremities. 

When it was attempted to magnetize steel bars, by placing 
them in the circuit of the large electrical machine at llarlaem, it 
was observed that they became most stro7igly magnetic when the 
discharge was passed through them trattsversely. 

V"III. On the Application of Magnetism as a Measure of Mlec- 
tricity. By the Rev. J. Gumming, MA. FRS. &c. Sec. 

Prof. Gumming observes, that the methods hitherto in use for 
ascertaining the quantity and intensity of the electricity produced 
either by friction or by galvanic action, are derived from its power 
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in decomposing water, or fusing metallic wire; both these 
methods he considers as presenting- considerable practical diffi¬ 
culties, either when the quantity of electricity is small, or its 
intensity low. The discoveries of Oersted have, however, 
enabled Prof. Cumniing to construct two instruments, one for 
discovering, and the other for measuring, galvanic electricity ; 
and ho is of opinion that their delicacy and precision scarcely 
admit of Jimitation. The construction of the first instrument is 
allu(ie<l to as having been already communicated to tin* Society ; 
the following experiment is adducial in support of tlio opinion 
entertained of tlui delicacy of the instrument; A wire of zinc 
and unothijr ofplatina, each 1-lOth of an inch in diameter, were 
coated with sealing wax, so as to liave merclv their extremities 
i!\i)(»sed : on immersing them in a dilate acid, the circuit being 
at the same time completed through the’ galvanoscope, the needle 
deviated so decidedly, as to leave no doubt that a visible effiect 
■would iiave been jirodueed by wires of less than hall’ of the 
d.nnensions of those emjiloyed ; as tlui compass used, though 
small, was not delicate. Prof. (Jnmming is of opinion, that the 
rdcctricity developed by two metallic surfaces, each one l-dOOtli 
i>r a sijuare inch, may be detected, and their relations to each 
other ascert-aiiual by this instrument. 

Ih oi . Cumming slates, that although he has not had sufficient 
Ifosure to f^^tm so complete a serii's of the electric relations of the 
metals towards each other, as this instrument is capable of doing, 
yej there are two instances which lie mentions as being remark¬ 
able. On using two disks, one of iron, the other ol'steel, there 
was juodm (mI a decided deviation ; since then the only diffier- 
oncci'i the metals arises from an alloy of from I-6Uthto 1-lOOth 
part of the uhole, it appears that this is suflicient to alter their 
ehs'ti'ic rt latioiis. The powerful affinity ol’potassium fur oxygen 
made it liighly probable that in the galvanic circuit, it would 
l>ecome strongly negative with all the metals. On the first trial 
cith disks of potassium and zinc, the potassium took fire before 
Uie effect could be observed; this difficulty was uftcrw’ards 
obviated by alloying it with mercury ; on making the contact 
the needle deviated through nearly a right angle : the same 
effect was jiroduced by copper. 

With the assistance of the late Dr. Clarke and Mr. Lunn, dlie 
magnetic effects of atmospherical electricity were tried by a wire 
of about 100 yards in lengtli, connected with a kite; a steel nee¬ 
dle inclosed in a spiral wire was readily magnetized, but no 
deviation was caused in a compass placed beneath it. 

Prof. Cumming concludes that galvanic magnetism is most 
readily made sensible by the deviation it causes in the compass 
needle ; but the electrical by its power of communicating per¬ 
manent magnetism. 

For various other curious particulars, we must refer to the 
paper. 

u 2 
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IX. A Case of extensive Solution of the Stomach by the 
Casliic Fluid of lei- Death. By John Ilaviland, MD. Vice-Pre¬ 
sident ot‘ the Cambridge Philosophical Society, and Regius 
Professor of Physic. 

The subject of this case was a young' man of about 20 years 
of age, who died of fever, but had previously enjoyed good 
health. The body was opened 12 hours after death, and the 
stomach on being examined after its removal from the bodv, 
afforded tlie following observations. The mucous membrane 
appeared to be more red and vascular than usual throughout its 
whole extent, and here and there were small spots of wliat 
.seemed to be extravasated blood, lying below the mucous coat; 
for these spots were not to be waslied olf, nor to be removed 
by the edge of the scalpel. There were two holes in the sto¬ 
mach, the larger very near to the cardiac end of the small curva¬ 
ture, and on the posterior surface : this was more than an inch 
in length, and about half that breadth, 'fhe other not far from 
the former, also on the posterior surface, about the .size of a six¬ 
pence, The edges of these holes were smooth, well dehned, and 
slightly elevated. The coats of the stomach were thin in many 
other spots, and in one particular nothing' was left but the peri¬ 
toneum, the mucous and muscular coats being entirely destroyed. 
The hole in the diaphragm was through the muscular portion, 
whc're it is of considerable thickness, and was largii (‘iiougli to 
admit the end t)f the finger. J'here was no appearance of ulce¬ 
ration or ot pus adhering to tlie edges of this perforation of the 
diaphragm. Dr. Ilaviland concludes with stating the reagons 
which induce him to believe that owing to the activity of the 
solvent power of the gastric juice, it sometimes not only corrodes 
the parietes of this organ itself, but even the thick muscle of tiie 
diaphragm, and that within the space of 12 hours after death ; 
and he states the appearances presented by^ this case conliriu 
this opinion, Avhich originated with Mr. J. Il'unter. 

X. On the Physical Sirnc/nre of the. Lizard District in the 
County oj Cornnall. By the Rev. A. Sedgwick, MA. FRS. 
MGS. Woodvvardian Professor, See. &.c. 

In tliis paper, the author describes at considerable length a 
port ion of the coast of Cornw all, which has ‘always excited the 
attention of geologists. We regret that our limits will notallow 
us to do more than give a recapitulation of the statements which 
it contains, mid this we slrall do in the author’s ow n words : 

“ From a general review of the facts already stated, it ajipears 
that a section made from the heights above Const-antine to the 
mouth ol ihe Helford rivgr, and from thence to Old Lizard Head, 
in the general direction of the coast, would exhibit a series of 
formation ne'arly in the follgwing order : 

1. Granite containing an excess of mica at its junction with 
the slate. 

2. Clay slate. 
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3. Clay slatfe associated with greywacke slate, and contain¬ 
ing subordinate parts, in vvliicli are conglomerate, common grey- 
wacke, and fine grained sandstone. 

“ 4. !::^crpentine surmounted by granular diallage rocks, and 
.amon)hous greenstone passing into greenstone slate. 

“ 5, An e.\t< nsive [)orphyritic I’ormation composed of felspar, 
dia!l:>_^e, and hornblende. 

“ (). Nearly compact masses formed of the same constituents, 
ass(jciated with a very large-grained diallagc rock, and alternat¬ 
ing with serp< ntine. 

, “ 7. Serptmline irregularly associated with sunssurite, diallage 
rock, gre(;nstone, greenstone porphyry, greenstone slat(', and 
granular hjispar. 

'■ (S. (.Ireenstoiu; slate. 


i'. A formation apj>arcnt Iv iitferlined both with the greenstone 
slate and the serpiuitiin , and <‘oinp(tsed <»f chlorltie. slate; (^in one 
]>lac('ussociuti. <1 with some thin bells of mica slate), lulcose slate, 
and slaty felspar." 

I'rof. St;<ig\’. ick obsLi ves, llcat geologists ha\ e ilesi’ribed two 
foi'iualions ofserpentine, rine Ijelongmg to primitive, the other to 
transition rocks; and lu' is of opiifn^n that st,r])enline of the 
l.i/.ard l)elongs to the latter class. 

.\ I. O/t Ihi/ifdc {'rz/stiifi of' i'liiar Spar, liy W. VVhewell, 

iVI kits. ae. .'yc. 


j'lns pap(;r is accompanied by a plate-, without which if woidd 
be nnintelligible. 

XII. Da aa Impriiroaoil ia (he Apparalas J'ur procariag 
j^nhi.s.'dfuai. By William Mundeli, BO. J'ellriw ol’ t,)ueen’.s 
t sillegi*. 

ii;i•^ pa]H'r, wliie.li is short, we shall probablv inelutle among' 
'cienfitie, notiia > on a future occasion. 

Mil. On a iarnr Uuaiaa Ca/ca/as m ihe ]dbrarif of I'riailif 
( t///cgc. By the Rev. .). ( annming, AJ ,\. fivS. MdS, t?-..c. ike. 

t)f this calculus, whicli weighs ;>2 t)/. 7 drs. we- have already 
given some account in -a, former volume of the Aaaah. 

\ l \ . Da a DHahtlina of I-reters^ ■<ifppa-<i’d to /tarr brea caused 
bi/ a Ala/l'onaal iaii a/' / heir \ c.sica/ .E.\ I read/ics. By .1. Okes, 
d'his paper is jmrely surgical, and devoid of gt;ncral interest. 
\V. (h’.olagieal Dcscrij)/ion of Aaglesca. liy S. lienslow, 
MA. in.S. jVldS, Fellow of St. .lohn’s College, and Sccreta'ry to 
the ('ambridge Philosophical Society. 

This is a very elaborate communication, and is accompanied 
by a geological map, and illustrated by drawings of sections. 
Our limits vv^ill not allow' us to give such an account of it as will 
<lo it justice. 

XVT. Some Dbservatdous on Lhe JCeafher, acroinpaided bj/ an 
ex'iraordinarif Dejircssion of the Barometer dariiig I be. Monlb oj 
Dt’cemher, 1821. By the Rev. John Hailstone, MA. FRS. &c. 

It appears from Mr. Hailstone’s statement, that on the 2othoC 
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December, 1821, at three, a. rn. the mercury stood at 28 inches, 
a degree of depression which he believes to be almost unprece¬ 
dented ill this climate. 

XVII. Noluc of a remarkahle InsUimc of lu>ssil Urgdutc 
Reniiiuis found near Strealham, in the hie of F.hf. By l)r. 
Frederick Thackeray. 

This bone was picked up among the materials for forming the 
turnpike road in the neighbourhood of Kly. According to Dr. 
Thackeray, it “ consists of limestone with a slight impurity of 
alumina and oxide of iron : the extei ior (Tit retains sonu^ jiortioa 
of phos[)hate of lime; and (what seems very singular) a minute 
quantity of animal matter, which w as manifeste(l by its peculiar 
fetid smell on being submitted to destructive distillation.” It 
appears that a very considei able ]»art of the ski.'leton of a mnin- 
moth w'as lately found in a gravel pit near (Tiatteris. 


The. History of Jhitish Ihnls; 
by T. Bewieh ; tind a Snj>/>/e 


the .Figures engraved on Wood, 
tnent with addidona/ Figures. 


Wli ought peihaps to apologi/o for not sooner congratulating 
our readers on the apjK'arance of this edition of the “ History of 
British Birds.” Indeed, our omitting to notice it arose at liist 
from an impression, that in regard to a. publication of such c'st;.,- 
blished reput(^, any thing beyond a bare aniKuinccunent. was su- 
periluous. On rectuisideration, however, it has occ.uried (o m., 
that though this view- may be correct as applied to the W(uk itse'f, 
the ])ublic might not lie disinclined to Kundve some account 
of the Sapjih'ntent, now tor the tirst time appended le it. Of 
the value and extent of thiit Supplement, w'e cannot givt> a better 
idea than by stating that it contains no less than thlrt//-eight 
cuts of birds not before ligured by Mr. Bewick, delineat'd with 
all the spirit and ac.curacy for whicdi he is. so highly distin¬ 
guished. By this large addition, he has advanced far inwards 
completing the list not only of the native, but likewise of the :u;- 
cidental birds of Britain. There still remains a gap to be Idled 
up ; and although we certainly could have wished that lie had 
left nothing for any other reaper in a held which he has so suc¬ 
cessfully cultivated, we are too well satished wdth wind he has 
done to allow any feeling of disappointment to obtrude it sell'. 

The term “ British Birds” is in one respect vorv comprehen¬ 
sive, including three great divisions:—1st, Those birds wliich 
breed and remain with us all the year; 2dly, Those which only 
remain a certain time in obedience to the great and mysterious 
law of migration ; ddly, 'fhose wdiich alight or are driven on our 
shores by accident, or inclemency of weather. Of these, the 
first is obviously the one to which the distinction of British 
birds properly belongs. Naturalists, however, do not confine it 
to this class alone, and Mr. Bewick has, with similar views. 
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; 4 ivt‘n a place whenever he cuiilcl pro(M.ue a specimen, not only 
to the indigenous resident birds, but ai-^o to every casual visitor. 
A very consideral)ie increase of (his department of the British 
Fauna has been (he cousetpience which has necessarilv multi- 
})lied the labours of our ingenious artist, to an extent perliaps at 
first liardly anticipated. 

It would be foreign to our present purpose to give any analysis 
of l)i(^ principal work, puldic opinion liaving long since de<'ided 
on iis merits, liut as an opportunitv has never occuna-d of par¬ 
ticularly adverting to it, we wouUl liere desire to express tlu' 
gratilication which repeated perusals of that instriiciivc ami en¬ 
tertaining' production have afforded us. Its original ju'('tensions, 
it is well know'll, wmo of tin; mest unassuming kind. 'Flui 

Ilmturv of Quadrupeds,” to whicli it was a sort of siapiel, was 
intended u.'. a f'lici'edaiHoiui for (he hook ot M'K) animals, I hat 
jialtrv eolleetiou, however it might please the eye of cliddhood, 
was |u.-:tly deemed an appt'ulage (it for tlie nursery only. An 
eli nieiifarv treatise which, while it inciileated a la tter taste and 
more eorreei. kimwlcdgi, aiiould by its amusing form iiiiju-r- 
ceptibiv will the ininds of our vouth hi the study ol' natural 
Itmtorv, was a desiderai mn. 'flicae objeids, howeier, are so 
niiu h lietter .set forth l>v the author hiinself in Ids ju'efaee to 
tile o eond volume of the present w'oiL, that, although it be 
stenoiiig a, little out of our way, we <‘aimo( help vee.mriiig to it. 
’] !h' jia.-sage to whieli we are. aiauit to (piole eoiitaiiis a fair 
sp^ eiiiua td' his general style, sentiments, and manma'. “ The 
givai. work,” he savs, “ of forming (he man eaimot, be begun 
too eariv. .\iuoiig the. many approved branches of iiistructioil 
Xi'liirai llistorv holds a distinguished rank. To enlarge on the 
.i<b .lita'j,( s w Inch are denvalile from a knowledge of (he crea- 
l.ioii. is siindv not neeessarv; to la conn mitir.ted into this 
ie.owledge, is to become enamomed its charms; to attain 
Ibo ol'jeet ill viev/ reipiires iuit, little ju'evioiis sindv or labour; 
tile road whicli leads to it soon bm'nues strewed with flowers, 
and ei'ast;s to fatigue : a flow is given to the imaginatioli wllicli 
banishes early prejudices and expands the ideas ; and an endless 
fund of (he most rational eiitertainnumt is spread out, which 
captivates the attention aiul exalts tlie mind. Imr the attain¬ 
ment of this sc-ience in any of its various departments, the fouu- 
datiou may be laiil insensibly in youth, whereon a goodly i-yiper- 
structure of useful knowledge cun easily be raised at a more 
advanced period. In whatever way Indeed the varied objects 
of tills beautiful world are viewed, they are readily understood 
by the contemplative mind ; f'or they are found alike to be the 
visible words of God. Could mankind be prevailed upon to read 
a few lessons from the great liook of nature, so amidy spread 
out before them, they would clearly see the hand of Providence 
in every page.” 

“ In ideas congenial with these, originated the first incitements 



296 Analyses of Books. [Oct. 

which drew forth the histories of quadrupeds and British birds. 
From these humble attempts —for every attempt to depicture 
nature must fall short of the orij^inal—it is hoped that some 
usetul instruction mav be y;athered, and at the same time a 
Stimulus excited to further eiupilry. To the rising generation 
thes(' t'li’orts to instruct and ph-ase are principally directed, and 
are set I'orth with an ardent wish that they may be found to de¬ 
serve the notice of youth, and contribute to amuse and to inform 
them. iNlay the reader, impressed wit h sentiments ol'humanity, 
on viewing tlie portraits, spare and protect the originals, and 
when thesti books shall become obsolete, or bo lost in the revo¬ 
lution olTiine, may some other more able naturalist arise equally 
inclim.-d to produce bc'tter to supply their place.’’ 

liting like this, it must be ackuowlci.lged, harmonizes ad¬ 
mirably with the author’s design, and is well calculated to pro- 
moti; the eiul at which he aims. Ilis work, though in the tirst 
instaiic.e directed to the risinu' gemaation, has not been unpro¬ 
ductive of advantage (‘ven to the initiated. In fact, it has lieen 
graduallv becoming a book of authority and rel’erence to the 
naturalists of twiny country, d’his charaidm' it owes scarcely 
less to the mass of sidect and valuable matter accumulated by 
its industrious author, than to his long establisln.'d celebrity as a 
pander and (aigraver. It is triug theia^ does not ajipear in it 
much display of that elaborate svsteniatic reseaiM’.h which some 
otlu r works can boast, but the inl'ormation contained in it is not 
on that account, the less amjile, jirecise, and autfientic. 

It is not oui’ business to enter into the history of that beauti¬ 
ful and useful art which it was reserved for our able countryman 
to revive, and in reviving (dare we say t) to pr.rfecd. .A few' 
jvarticulars, however, relating to it, we niiiy notice, for tin; sake 
of corrt'cting some misi'oncaqitions wliich slrangeiy enougli 
prevail even to the jiresent time. 

It has, for I'xample, been re[H‘atedly alleged, and is perhaps 
very giau'rally (ueilitird, that wood is better adaptial llian coppr;r 
to th(‘. ]»ourtraving of animated nature. AVhereas, the fact is 
(pntr: the reverse, d’he superiority of copper is notorious, so far 
as regards softness of outline, delicacy and minuteness of execu¬ 
tion, truth and lineness of ultimate etl’ect. One striking ad¬ 
vantage besides, which the artist on c.opjier possesses over 
the \v*»od engraver, is the knowledge of effect which he carries 
w ith him in his operations. VV Idle on wood effect can only be 
iloubtfully ap])rt!ciated, or rather guessed at, and to be fully 
ascertained must lie proved at [uess ; thus magnifying incal¬ 
culably all the dilHculties of the wood engraver, and leaving 
him almost wholly at the nlercy of the printer. We have inves¬ 
tigated this subject with some attention, and our conviction is 
that had Mr. B. practised copper engraving, he could with ecjual 
ease have excelled in it. Nay he miglit have surpassed even 
his present reputation on wood, d’his, w'e are aw’are, is saying 
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much. Our opinihn, however, is uot lightly lormed, lor we have 
had an opportunity of examining some of his very few elforts 
on copper. Our opinion, is founded likewise on the general 
l)nucij)le of the far higher (“.apahilities inherent in the nu;lullic 
surface, but more essentially still, on the entire mastery which 
lie appears to possess over all the resources of liis nil in de¬ 
velopin'*' those cajiabilitii^s, 

W however, has some compensatiii'g advantages of which 

it. would seem he thought pro[)<.'r to avail himself. I'ossessing 
every suitable requisite for beauty, accuracy and effect, (at h'ast 
ig Air. llcuick’s hands,) it is also more dttnth/c. [laradoxical 
though that may sound. This iniuortaut (piality, however, will 
at once be understood to be merely relatiit;, and to depend 
x.lfhdiv on teclmii'.al dilha'cnces in tin; ju incijile.'. of the two arts, 
and j)ai f icularlv in the details ot’ printing. At all events, it is 
sutlicient to allow tlu' multipiving of impressions, if not. indi.'- 
fniitelv, at least to an extent, tlial eiisures all tin; jierpei nily that 
can ii.asonablv be caicnialial on for any work, d'hc di'gree in 
which this jiropertV exists in wood will ap[)ear when it is known 
that alrliongh .-^evi ral thousand copies oi' tin; engravings have 
no.', been thrown olf, the cuts of tin; present edition are as per- 
h'l t ‘as thost'(d the (ir^t. h will be made still lartlnu'evidmit 
front a cirenmsianc<‘ which has lately couu; to our kiuoshalge, 
that olio wanul cut has i)een known to slaml upwards of nine 
huiiilied tlnuisand iiupr* ssious in the ordinary wear and tear of 
a iitos spap»i r press, w illioui undergoing anv material defaco- 
nu nl. ■ 

It re,-,ulls IVom these circiimsianei's tliat the exjiense of piili- 
lieniicn and tin; c.ost t;> purcliases ari' |u(‘\enf<'d from cxci'i'ding 
tlu; l/oiiiids of moderation, 'finis oru; of flu' piimary ohjects of 
the v-<ni<, that of combining pleasing and useful iiistructiou 
wi;;i ectiiiomy, is elfectuails aceomplislied, hy bringing an in- 
lerestiri'g hianeli ol'stndv within the I'each of many to whom 
die e!i uinous pru.'c, aceordiicg to any other mode oi engraving, 
must have Ibri'vcr rend<‘red it. iuae.ecs.Nihle. far then from 
quarrv;lling with Mr. Ihwick for his prefer* ne-e ot wood, we 
have cause to lie jileasml with his ehoic'*; for to that we owo 
the restoration of an important hut neg!eet(;d art, while an ac- 
(piaiutaiice with the [larticulars just ennnierated tends greatly 
to enhance our estimate oi tiiosi; abilities wiiich could, with 
materials intrinsically inferior, produce suoli ri'siilts as he has 
done, 'fhese results, according to our judgment, iully warrant 
the opinion, that in truth and vigour oi’ conception, boldness of 
outline, justness of ]noportion, fidelity and minuteness ot deli¬ 
neation, adherence to physiognomy, ifttitude, character, manner, 
in short, in all that constitutes “ nature’s copy,” Mr. Ikwick 

♦ This curious fact may help to do away with some mi.staken notions v'cry prevalent 
•witli respect to the allegeil superiority of the curlier eilitiun.s, and the iiecessity of occa¬ 
sionally retouching the cuts. 
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has in liis own particular province never befii a[>proached. It 
is both singular and satisfactory to observe that although the 
perceptions seldom become moje acute with the lapse of years, 
he has in the supplement given mujuestionable jnoofs that all 
his vowers of design and (ixecution continue unimpaired. 

T ie list in the supplement is, as we liave already said, i'l- 
complete ; not, we should hope, from any fault or neglect on t he 
part of Mr. Ihnvick. We well know tin; dilHculty in it pro¬ 
vincial town of procuring’ good sp<'cimens, and we wovdd 
heartily forgive lum any reluctance he might {e(‘l to compro¬ 
mise his reputation by engraving f rom bad oiu's. '^I'he possessors 
of rare Hritish birils do not seem to be yet thoroughly aware of 
the advantage tln.y deny (Inunsehcs ol having their sja cimens 
imperisbably [)r<“Strved by for ^.iiuilrs (rom the gruvi r of i'dr. 
llewiek. 

The birds are arrangial somewbut promiscu(>iisly in tlu Snpjile- 
ment. We must, content oursi Ives with presenting little more 
than asort (tf CV/tu/ogne iuterspered with sncii notices 

as do not ap[)ear in the text, but which may n' ", oe wito lly 
u uinterestiug. 

IoukI lif/ a's. 

Fa/roa' (dmel.) Rough Legga-I I’ldcm;.— 

There; is nothing very reicarkaltle eonueeted willi lue' {iis(<u\ ol' 
this birel. Montagu ('onsiders it the same as ll:-. I'alrtt Fm- 
Jio'ie:. In size, gcuieral aspoe t, and the fulness ol' the phnuagvg 
j<, roscmhh s imjrc' the; < :(glo {h;in the /ViIcom and luiw K Irdn s. 
It is almost a pity that lainaeus had not ongiualJy separated 1;} 
a genus oqniltif the prope r e agles fnnu the smalle r biials e>fpre;y. 
Cuvier has doi\c sometiiing oi‘ this kind by a division into the' 
nnblr and ig^noUc, beginning with the fahams, and ’plaeing the' 
eagles (fler them as the; it^nnhlc. d Ins arrangennent is siugulariy 
fanciful, and proceeds on a fallacious assinu[»tK»n. habit arti¬ 
ficially imposed by man e'aimot constitute; a grounel ol'systennutic 
distinction. J>t:siele;s, it is the fierce; untameable sjiiiit of the; 
eagle, which, sternly resisting all the aileunits of man at subju¬ 
gation, shows his true greatness of nature, and entitles him to 
tlie character of noble'. We say uotbing lie're of the; taste dis¬ 
played by the eminent naturalist in questiein, in making t.lie lio- 
reditary and acknowledged monarch eif the sky desce'iui iioni 
tliat throne on which he has been seated by the common con ¬ 
sent of mankind in all ages. 

We are almost inclined to quarrel with Linna'us hjv not tam¬ 
pering a little witli system, by placing him first in the list, and 
before the haggard, hungry, foul-feeding, fectid race of vultures. 

Strix Jitiho — Lin. Le Due ou Grand Due—liuf. Kagle 
Owl, or great Eared Owl.—The most sage and dignified, if not 
the largest of the owl tribe,'justifying by its sedate and thought¬ 
ful look the conceit of the ancients, wliicJi made it symbolical 
of wisdom. The cut affords a strikino; instance of the success of 
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wood engraving ifi conveying all the ditficulties of indistinctly 
variegated plumage. In the body of the work, we would parti¬ 
cularly point out the white owl(*S. Vlatnmca'), the long eared owl, 
bittern, nightjar, tame duck, woodcoerk, and starling, as splen¬ 
did evamples of the same kind. We ])refer the name t agle owl 
to any yet given, for reasons which will alterwards appear. 

Shix Si/dea — Lin. Snowy Owl. — First made known to 
llritif-]i Ornithology by iSfr. ihdlock, who in 1820, pursued (mo 
amongst some of the Orkney Islands, Init missed it. Tht'uce 
passing over info the Zetland islands, lu' procured an adult male 
sjieciinen, slu»t liy iVli. h. lulmoudstou in the island of Fust, 
wlnno it is underst(aod to bre(.*d. According to the account 
given of it by Air. Fdmoiulston in the last volume of tin? WCrne- 
rian 'rrausactions, ilssi/c^ must e({ual, if not exceed that ol‘<!u^ 
former species, though Fdwurds and oIIk.o’s are of a dilh.'i' nt 
opinion. Fossiiily the discrepance inav have arisen from llie 
individuals descrihed liaving bet^n of difh'ient S(?xes, the female' 
being suspected bv i\li-. fahnondstou to bo the larger, as in the 
cagh? and other rapacious birds, 'flu? Zi'1 landic name is .v/Z-yug/c, 
the appellation gi\en to all (.)uls in (hat. ]>art. of the country. 
If IS \’er\" rare, alfaehing itself to two or three distrim.s only of 
l!u; island, and aftiietiiig solitary, sfonv, and elevated places. 
Jls aspect i.v, (Mumparatively liva lv, its form and manner ratli(?r 
eh ;. .oit,and its (light less liiiovaiit 'and nu.ri? ra^iitl than tliat ol 
tin oilier ev\ls. it prevs ehi( !!y im sand-pipers, mice, and 
rabl.it-. 'The ligiires oeuerally given of this lin’d denote dll- 
f reiUH' of sex, inn.ial mil v of jiliunage, or the habit, ol (;Ii:(ngiilg 
with season or i.liinate ; tor they appear rnon? or less .s[a.‘ek!ed 
Avith hrovMi. 

A’l / V , Bnssert ml — Li//. Fefite (diouette—Ihil. 1 he hiltlo 

— I Ins \\a'^ tlu' iKH'lnn minor and nttninm ot (lessner, 
ib iSson. and (In; ol<ier na< uralisis. lanna'iis ehuraclt ri/es it as 
noi'j^nilmto jio^scris, winch mu.-t lit' a niistaki', though it does 
vary mue.h in ‘'i/e. It is flu' smallest oi tin.; (y//7c.vs- branch, init 
•■(‘rtaiuly not of (ho rn/cd branch of the owl fannly, for it is 
largei’f lian the next in order, \ i/. 

■Sh it Srojts — Lin. Scops on petit ])uc—Bid. Tattle 11 orned 
Owl.— 'file engraving art scarcely furnishes any thing to surjiass 
the softness and delicacy of touch displayed by Mr. Bewick in 
the plumage? of this, the most diminutive of the owl kind. Indeed, 
we may remark that in the rejuesentation of jilumage, he stands 
nnrivailed. Artists in general content themselves with giving a 
rough rescmhlage of jilumage. Mr. TJew’ick gives each p’arti- 
cular feather, or at least all the important classes ot fea¬ 
thers, as they are to be seen on the'body of the bird. In the 
Cimelin edition of Idmiceiis’ Systema Natura?, ibis owl is said 
not to belong to Britain. It has orfly been lately arranged, aad 
completes the series of British owls. This ami the foregoing 
species exemplify in the most palpable manner, the improprieW, 
of making specific character depend upon .size. Any worn. 
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however unmeaning or cabalistical, would ailswer better for a 
trivial name than the degrees of comparison. It would be an 
act deserving the gratitude of the scientihc to expunge such 
names horn ornithological nomenclaturt!, both systematic and 
vernacular. 

Tiirdns Uoaeus — I Ah. iMcrhi couleur de Rose—Buf.—Rose- 
coh)ured Starling or Ouzel.—'fhis is the male of a beautiful but 
very rare visitant. Mr. Bewick rather confounds names a 
little when he calls this a starling or ouzel, though it be in some 
measure intermediate. I.innaus ranks it as a Tunhis; Pennant 
and Montagu call it an ou'/.(;l ; Ivatham a thrusli. With suc,,h 
authorities, the expedience of altering or multij)]ying names is 
not very aj)parent. 

'J'lirdiis So/ilfirins — I Ah. ((nnel) Mc.'rlo Solitaire— Buf. 
Broun [Starling’ or Solitary 'Ihrush.—-We have another mis¬ 
nomer here in starling. Although it must be alh)w»al to ap¬ 
proach near to the sttur in some particulais, it is arranged iii the 
system under the genus /ttrAns; and Latham calls it a thrush. 
\Vc would enter tmr protest against the use of ecpiivocal or 
alternating English names. To indi<*ate by a name that a bird 
is either a thrush or a starling, however closely those genera 
may be allied, is to confound uhnititn's. 

'i'uni II s Viscivonis — lAii. Braine •—Buf. Missel ddirush, 
Missi;l Bird or Shrite.—< )ur confidence in Mr. Bewick's ge¬ 
neral accuracy makes us suspect that the spi cinum from which 
this cut was taken, must have betui in a state of imperl’ect 
plumage, for we have seen ' mah'. birds on which the sjuits on 
the breast were miM'.h larger and mnc.li more beautifully cloud- 
(al. ^’he missel thrush is one ot our earliiest garden songsters, 
and we. regret to loam that it begins to disajipear I’rom situations 
where it used to be well know n. 

DihAiis (ja/Z/n/a — lAii. boriot—Buf.’ (lolden Ihrusii, or 
(lolden Oriole of Latham, aiul tlolden Thriush of J'klwinds.— 
I'his is not a native, and pnahably never visits us, hut when 
forced by stress of weather. We- objec.t to tin* name of golden 
thrush, for the reasons already given, and prefci orlo/c of 
lamueiis, l^ennant, and Latliam, Buthm, it is true, places 
it as a connecting link between the two, and Edwards terms 
it a. thrush; but their authority, in general respei-talilo, is 
here eipiivocal in itself, and is, besides, borne down by superior 
W'eight. 

Brin ft lid i'oHHabiHH — lAn. Grande Linotte des Vignes— 
Buf. Greater Red-pole, (heater Ued-hcaded Linnet, or Brown 
Linnet.—Another instance of the impropriety alluded to of 
connecting s[)cciric distinction with relative bulk. Our own. 
nomenclature, not that ol' Linmeus, is chargeable wdth it in the 
present case ; but the chjeiition applies to any language. 

.tjtnarid Montano. Linotte dc Montague—Buf. Mountain 
Linnet or l\vite.—Is tlicre any good reason for changing here 
the generic term Fringi/ld to lAnaria ? There is already in the 
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Syst. ]\al. (Gmel)* a fringilla moniium wliich answers to this 
hinl. We observe too in the body of tlie work, the same 
I.atln name assigned to the common linnet, and to the lesser 
red-pole, as being on the authority of Linnieus. 

Alanda Cnmpestris — Lin. Spipolet.te—Buf. Field or Rock 
Lark.—We have some demur as to the precise place to be 
assigned to this bird. Established usage is obstinate; but, 
perhaps, a better arrangement,—of at least veinac\dar names, 
might be contrived for the individuals of this obscurely marked 
family. The d’stinction intended by Linineus, and signified by 
Ijiscli, in I he term A. Nov<t/iu/n, \vc believe, is, in the main, 
correct —tliat it afiects fallow or waste lands. 'I’his would 
lead to the expunging of rock lark, as the bird canimt be oiu^ 
and tin; other. Latham makes it ///(vnAnc lark; ])erhaps, upon 
the whole, the best name of all. "riiere is another lark that 
afl'ects rocky situation'^; but whefluu' these peculiarlfies may 
not sometimes arise, from locality, or other c.ircumslanct's, 
might admit of some <loubt. In Jilgyi)!, it appears, the com¬ 
mon skv-larks are called mountain birds; and v<'ry likely 
tIu y may in that. <'ounlry allect higli situations, which they 
c< it;ii)d) d<i not with us. (’Innate or season too often in- 
Ihnau'es habit, 'rims in winter we iKU'cr see them in the air, 
and thev niter only a faint note on the ground, in sumnu.T 
it (s •heir lofty aerial posititm, and the long c.ontinued delightful 
wa: bling that point them out to obseia atiou. 

Alanda Minor — Inn. Lesser Fiehl Lark, or Tree Lark,— 
A similar incongruity of terms meets us here. Between tree 
lark, and field lark, tliere can lie no uliinity as regards habit, 
d'lu; uiitliorities are in favour of its being called field lark, 
or les.ser field lari--,—that is, w'c' suppose, reckoning the sky or 
common lark (A. Arvensis) to be tln^ greater field lark. A 
<]iii icultv might be got rid ol'by styling tins bird the A. An;e)is)s^ 
that is, field lark; and the sky lark might be called the 
'1. V-afgaris, eanora, or ortherea. 'fheve. is a precedent for it 
i>\ Guuilin’s ehanu'iim linaria to linofa as the trivial name ot 
The common linnet, though we suggest it wdth much hesitation. 
It would also fn;e the subject fiom the embarrassnumt before 
urged, of making size a specafic character. Such a praettice 
is not admissible, even when the ditt'erence of size is striking, 
as in the bittern, and little bittern. LRit in a family like* the 
present, the members of which vary in size so nicely as by a 
few eights of an inch, and are but faintly discriminated by 
plumage and other characters, the practice is calculated to 
destroy accairacy. Another proof, were any wanting, of the 
confusion thus created is to be found here. The present bird 
is styled the A. Minor; yet there is in the body of the work 
a description of the A. Trivialis dr pipit, which i.s termed the 
smallest of the lark kind. 
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Musicapa Grisola — Lin. Gobe Mouche—Buf. Spotted Fly 
Catcher. 

Sylvia Locitslella — halh. Fauvette Tachetec-—Buf.—This, 
we presume, is the bird of Latham’s new genus, sy/via, whicli 
corresponds to the 7notari/la tuevia of Gmelin’s Linnycus,—that 

is, if the French synonyme bo correctly imderstood. It is an 
elegant little bird, and most beautifully represented. 

MotacUla Sylvia — JJn. Lesser While Throat.—Here must 
be an error, '^fhe M. Sylvia of Linnmus, is the xvhite tliroalj 
figured and described at page 230 of the work. The syicia 
sy/viclla of Latham answers to the white throat. 

Pants Crislaias — Lin. Mesange Iluppee—Buf. Crested 
Titmouse.—This rare and handsome bird, Mr. B. informs us, 
was, with several others, lent to his work by the Honourable 
J. H. Liddle, of Ravens worth Castle, in the comity of Durham, 
who possesses a valuable collection of our rarer birds. We are 
much gratified to see a taste for this fascinating study pre¬ 
vailing amongst others of our young nobility and gentry. 

Tehao .Rufus — Uti. Perdrix Rouge—liuf. Guernsey Par¬ 
tridge or Red Legged Partridge. 

llivundo Pralincola — Lin. Perdrix de iner—Buf. Pratin¬ 
cole, Austrian Pratincole.— fanmeus places this bird among 
tlie Passeres, but describes it as intermediate between the gralhe 
and the swallows. Gmelin ranges it with the gralkv, under the 
new genus glareola. 

Triuga Syuaiarola — Liu, Vaiuieau Gris—Buf. Grey Plover, 
—This, though a Tringa, (which, according to Mr, B.’s ar¬ 
rangement, forms one of the genera ol water birds) is placed 
amongst the land birds, seemingly because the plover family 
had been by him included in that great division. It should 
have been a charadriiis, if it bo what Mr. B. considers it, really 
a plover, and not a sand-piper. Is there not some violence 
done here to the principles of classification, by separating the 
birds of the tringa genus from each other * Indeed the trans¬ 
formation into water birds of such birds as the oyster catcher, 
sanderling, curlew', whimbrel, woodcock, snipe, knot, heron, 
stork, crane, sand-pipers, ik.c. has long been a stumbling block 
in our way. They certainly do feed by the sea shore, by the 
margins of lakes and rivers, and in bogs, marshes, and fens ; 
but be it always remepibered that they do so with their feet on 
terra frma. None of their habitudes are aquatic in the strict, 
and we conceive the legitimate, sense of that term; they can 
swim with some facility, for a short time, if compelled, but it is 
upon the principle that a horse or an ox swims : it is never 
from choice. Place them on the water, suffer them not to leave 

it, or to touch the land, they could neither feed nor subsist. 
The echassiers (waders), as Cuvier 'oroperly enough terms them, 
may be deemed a sort of intermediate link; but if they belong 
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to one element more than another, their strncture, form, and 
lialjirs, would seem to consign them to the land rather than to 
the water. The feet of the great plover, whieh bird is retained 
us a land bird, are much more webbed than those of many 
tringic and scolopaces. The imperfiict web may, while it serves 
to prevent them sinking deep in soft, minidy places, be also a 
safeguard in the event of an accidental plunge into the water. 

Water Birds, 

ilatlitmla I'nljamhei — l^loafagu. Olivaceous Gallinale. (ia/.~ 
t/Nif/a Aliaa/a. Little Gallimde.—Thest; two are not promi¬ 
nently discriminated. vVccording to .Montagu, the length of 
tin; funnel'is 7^ inches ; that of the latter, 7,V inches ; with the 
li st of the markings very much ulik(‘, or, at least, not more 
dissimilar than what might be supposed to arise from age, sex, 
orvaru tv. The iv////cs ju/rziuia— Lia. the. I(. At/aatlcas minor — 
iniss. seems, in some particulars, to c.ome very near to the 
G. I’oljambei, though vve are far from proposing- to strike Mon¬ 
tagu's bird out of the list. 

{)tle<i Minuta — Lla. Blougios de Suisse—Buf. Little 
Bitnau.— It may be that we are a<-<uistomed to asso<aate ideas 
of gr<;at size and height with all th(^ nuimbtus of tliis tall 
sh lah r race- ; but the ligurt* here conveys the notion of a larger 
bird than the deseri])tlon warrants, the body being the size of 
a tbiiish only, lu'r this delect, how'cvm', there is no remedy 
t)ul. di scrijulon. The bird her»‘ figured is a male ; the One in 
tlie body of tlje w'ork appears tohav(^boen a female. 

Triafi l*i/gma’,a — Mont. Ornith. Diet. Pigmy ISand-piper, 
cl Pigmy Curlew.—This is the Scotvpai- Bj/gmad of the Syst. 
jNat. (Gnu I.) British Grnifliology owes the present arrange¬ 
ment to Montagu. Whatever be the reasons for lakin<git from 
the genus scolopax, and ranking it as a tringa, its general 
aspect proclaims it more allied to the scolopax (or rather to the 
n w gt.mus tnfmetiius) or curluwe 

Tringa Jslandira — IJn. (Gm.) Red Sand-piper. 

I'ri/tga Jlifperhorc.a — Bin. l^hularope Cendre—Buf. Red¬ 
necked Phularope.—Brisson, Buflbn, Ptumaut, and Latham, 
call this simply the red phalarope. Such authorities should 
invariably give currency to a name, unless there be very urgent 
reasons indeed to the contrary. 

Aka Pica — Lin. Petit Pingoulu—Buf, Black Billed Awk. 

Sterna I'issipes — Lin. Epouvantail—Buf. Black Tern.— 

Montagu identifies this with the sterna nmra. 

Sterna Dagalli —Montaou, Roseate Tern.—Introduced by 
Montagu as an undcscribed species: it was presented to him 
by Dr. Macdougall of Glasgow, by, whom it was shot in the 
West Highlands of Scotland in 1812. It has been met with in 
the Fero Islands. We may observe, that the progressive 
stages, and the fluctuations (if any) of plumage of the tern 
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family have not been so particularly noted as* they might have 
been. 

Larm Islandicas, Iceland Gull.—So called on the authority 
of Mr. L. Edmondstoii, by whom it was first recognised as a 
British bird in 1814. Mr. B.’s figure is evidently that of an 
immature bird. The trivial name of zeilandkus would, per¬ 
haps, have been as appropriate as the one given. It ditters 
from all the larger species known in this country, in having the 
primary cpiiUs white to the very points. We should like to see 
a more detailed description of its specific character and habits * 
A very ingenious and promising young naturalist informed ns 
he had met with this bird lately, in Bantry Bay, Ireland. By 
the way, the more unfrecpiented parts of the Irish coast are 
likely to present a very fruitfid and hitherto unexplained field 
for ornithological purs\nts. And here we cannot avoid ex¬ 
pressing our sur jiise and regret, that, considering the numljcr 
of inteliigentanc weli-eciucated men (especially in the medical 
profession) belonging to tlie sister island, so little should have 
been contributed by them to the advancement of this branch ot 
natural history. 

Larus Fi(sc/is — hm. Goeland a manteau gris brim—Buf. 
Herring (lull.—Thonsrli not the most numerous, yet the most 
generally disseminated, and laiuiliarly known of the whole 
genus. This gull is describefl at length in the work ; but we 
iiotice it, here for the purpose of remarking that the portr.dt 
now given of it, will, we have litth; do\ib(, be allowed by every 
attentive observer to be admirable. The artist ha.s, with his 
usual Intuitive and felicitous tact, seized on the leading pe¬ 
culiarities in the character and manner ol‘ this bird,—particu- 
larlv its eager watchfulness, readiness to take flight, and give 
warning to all in its neighbourhood of approaching danger. 
This singidar fact, in the history of the herring gull, was first 
distinctly pointed out by Dr. Ldmondston,. in his \ ievv of the 
Zetland Islands. The instinct is quite unconnected with the 
])rotection of its nest or young ones. A similar instinct, but 
more limited in its object and operation, belongs to the L. Ma- 
rinus, or black backed gull. It is a little curious that Span- 
man takes notice of a species of otis, at the Cape of Good 
Hope, which he says, “ conceals itself perfectly^ with great art, 
till one comes pretty near to it, when, on a sudden, it soars 
aloft, and almost perpendicularly, into the air, with a sharp, 
hasty, and quivering scream, w'hich is an alarm to the animals 
throughout the whole neighbourhood, discovering the approach 
of a sportsman or enemy of some kind or other.” It seems 
uncertain whether the bird which now goes by the name of 
herring gull was the original L. Fascus of Linnisius, brown, being 
a colour nothing applicable to the back of this gull. 

■ Mr. E. has lately sent to tlie Edinb Museum an adult bird, with a particular 
description. 
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Lough Diver. —Much confusion prevails with regard to the 
distinction between this and the ducK called castaneous ; we do 
not aretend to unravel it. A description of the bird is given in 
the :>ody of the work. The same may be said of the next: 

Auas Canadensis — Lin. Oie a Cravate—Buf. Canada goose. 
An occasional visitor. It forms a suitable enough companion, 
though it greatly exceeds in size the one on the opposite page. 

Anas Alhifrons — JJn. Oie Rieusc—Buf. Vhite fronted 
goose. 

Anas Nyraca — Lin. (Gmel.) Castaneous duck. Mr. B. 
calls this the castaneous duck, we know not upon what autho¬ 
rity. It seems to be the ferruginous duck of Pennant and 
Montagu, the tufted duck, var. O. of Latham, the olive tufted 
duck, Brit. Miscell. This it is to mukiply names. 

Anas Mosc.hata — IJji. Canard muscpie—Buf. Musk duck. 
I'roui the great size of ibis duck, the ease of rearing it, and its 
superiority to the comnton duck, it is rather surprising that it 
bus not been more generally cultivated. It is pugnacious, es- 
])ccially the male, spaniiig and sliikingsomewhat after the man¬ 
ner of our common poultry. Its gait is freer than the tame 
<luek, the feet being placed nearer the centre of the body; its 
movenionts more alert, manner more restless, but more res(;rved. 
A useful liybriil is jiroducetl between it and the tame duck. It 
would f trm a valuable accpiisition to rural and household eco¬ 
nomy ; so probably might the eider be made were due pains 
1 aken. 

Tin; bird figured as tlu^ \uaung of the Tau-ks Itlssa — Lin. or 
kitliwake,* will proclaim its lineage at once, without the aid of 
(h;scriplion. To those who with us have see n myriads of these 
l,>eaut( f'.us iuolfensive creatures jieopliiig the stupendous cliffs 
‘hat raise llieir front to Iieavani amid tlie north sea foam, this 
livin.;' breathing likeness will bring to mind many a pleasant 
scene ‘‘ traversed so oft in lile’s morning march.” The bird fi¬ 
gured in Montiigid.s Appmulix as lln^ L. \lint(/as or litlle gull of 
(iioelin and Pallas, vve agree with Mr. B. in considering an in¬ 
dividual of this very spee/ies, in a different, perhaps more ad¬ 
vanced stage of ])lumuge. Indeed it is more than doubtlul 
whether the L. lias evei been autlumticaied as a British 

bird. We would here hazard a doubt as to the advantage re¬ 
sulting from that propensity which inclines some to seize upon 

* In the last volume of the Transaetions of the Wernerian Natural History So¬ 
ciety is an interestiii}' account of one of tlic Zetland Islands, by (''apt. Vetch, of 

the corps of Uoyal Kngineers. Jn the ornithological part of it are some particulars re¬ 
spectin'; the kittiwake. He supposes it a habit of tills bird to prefer covered places 
of breeding,” from their congregating in a natural arck. We are disposed to regard it 
as an instance of what we have already alluded to, namely lociUity modifying habit. Tlie 
kittiwake in general aftects mural, oiien, and exposed precipices for the purpose of ni- 
diiication. Amongst others, we would instance Itcad and Jiurrajirlh, two of its 
most favourite resorts in the Zetland Islands. 

New iSeries, vol . iv . 


X 
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and make a denizen, nolens volens, of every feathered straggler. 
We do not deem our Fauna so poor as to require this. 

We are disappointed to find the boldest and most elegant of 
the tribe, the arctic gull, L. Parasiticus, still wanting in Mr. B.’s 
work. It is neither so rare nor shy but a specimen might have 
been procured, Tts more minute history is rather obscure. Some 
observations by Dr. Edmonston and Mr. L. Edmonston, in the 
later numbers of the Edin. Phil. Journal promise to throw' light on 
it.* Enough, however, has appeared to prove Montagu’s specu¬ 
lations to have been as well founded as t-iey were acute, namely, 
that the L. Crcpidnlus and the young of the arctic gull are iden¬ 
tical. Cuvier, in his Rc!>;nc Animal, even so late as 1817, adepts 
from Brisson the genus Sfcn oraires, (the genus fjcstris of Illigcr,) 
in wliich he includes the !>. Parasiticus and b. Crepidatus as 
distinct species. It is not a little singular to find so distin¬ 
guished a writer not only retail the long received, but lunv uni¬ 
versally exploded belief, in the unnatural instinct of these lurds, 
but actually introduce a genus implying the existence of this 
habit. 

From the size of tlie pair of black toed gulls in the Edin. Mu¬ 
seum, we have sometimes fancied that they might be tlie young 
of the Cafarracl^s. lias the young of the catarractt;*i (3Vt;r been 
precisely observed and discriminated ? 

The lesstu' black back, as it is called, Linus (rfaticus, is also 
wanting to complete this numerous, changeful, and hitherto 
imperfectly discriminated tribe of birds. 

Sco/opax i'aucsccns — tj'n. (CJinel.) (.•inei(;ous godvvit. This 
bird terminates the supplement. INlr. B. closes his descrijition 
of it w'ith some remarks on the confusion which prevails regard¬ 
ing the scolopax and tringa genera. The fluctuation of jiluiiiage, 
reserved habits, aiul near aftinities of these niiiiu;rous and ill- 
defined tribes will long o[)pose obstacles to the settlement of 
their respective claims. i\or will the absence of all precision 
in the language of‘colour, be one of the least obstacles to such 
settlement. Writers on natural history have, indeed, denied 
themselves a powerful auxiliary in so long hesitating to adopt 
Werner’s Nomenclature of Colours, or some other constructed 
on a similar basis. We must give full credit to Mr. B. for the 
disinterestedness of his wishes on this point (excepting so far as 
he has to depend on the information of others), for no one stands 
less in need of colour to render his tigures recognizable. 

Mr. B. continues, w e think judiciously, and at all events, con¬ 
sistently with the scheme of his work, to reject all synonymes 
but the most <jommon and popular of the French from Buflon. 
Ornithology has, perhaps, from the very nature of the subject. 


* (’apt. Vetch states several curious facts which manifest a nice and accurate obter- 
vation of the habits and economy of the arctic gull. 
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saflered more than any other branch of /oology, from the la¬ 
boured aggregation of synonymes, and the creation of new terras. 
To Limueus this privilege might be allowed, were it only ta 
show the chaos out of which he brought order; but where is the 
necessity of varying or repeatijig )iames for the fiftieth time I Not 
tJie least amusing part of the matter is that though authors pre¬ 
determine to refuse to such synonyma all authority in their wri¬ 
tings, a lurking penchaut for display leads to their insertion, and 
to its unavoidable concomitants,—additional bulk and expense. 
When once the identity of a bird has been ascertained, and its 
place in the prevailing luunenclature universally acknowledged^ 
and therefore fixed, all names but the Linna3au, or systematic, 
and the best established vernacular name, may be advan¬ 
tageously dispensed with ; unless, perhaps, in the form of notes, 
to serve as the basis ol’future catalogues. Wo could say much 
on this subject, and on the principles and details of classification ; 
Init Miir limits rlo not admit el'more than one or two remarks. 

'^i’o us itaiipears as though the asj>cct which natural history in 
genmal, and ornitliology in particular, presents, however bright 
in some vespe<-ts, wore by no means encouraging, so far as classi- ’ 
ticatiun is concerm d. S<i many new arrangeineuts and modi- 
ticatiMns (mere transpositions w<.udd have been immaterial) have 
Ixarii propounded and are daily pouring forth, that we look in 
vain Idr that universality of language whiih it was ilie primary 
obji t‘l of l.innu'us t<^ i-stablish, which was siioken by his illus- 
Irioiis pupils and their numediati; sm eessors. and enabled them 
t.(» do the mighty things they have dom; towards the elucidation 
of nature. In ( rennanv and the north of kairupi', a close adhe- 
.'■'•occ to the Linnunin system;—amongst ourselves, the inter- 
miiigJing with thai. system alterations from every (|uarler;—in 
hViiuM the rejection of this and all otlier systems, and the 
creation of a new one, or rather a variety of systems different in 
their principles, and cmlh!ssly varied in tlieir details,— iromise 
s 'ch a store C)f glorious ronfusion for tlie naturalists of j"airope, 

'! will of itsedf long atford them matter ofem[)loyment. 

We may be wrong, but much of this “ most admired dis¬ 
order,” Ave imagine, can he traced to a too early meddling Avith 
the Linmean system, cliielly by two writers, whose popularity 
and influence were I’or a long time very considerable ; but whp, 
whatever their other merits might be, were not the best qualified 
cither for rectifying old systems, or framing new. We mean 
Iluftbn and Pennant, The one affected to despise all system— 
the other entertained the utmost reverence for the Linnam sys¬ 
tem. Nevertheless each must be indulged with a system of nis 
own. 

We would touch this subject with qjl the delicacy and defe¬ 
rence which are due to the eminent authors who have so greatly 
illustrated it. We arc not decrying innovation;—lime and cir¬ 
cumstances suiting, change is not only desirable, but indis- 

X 2 
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pensable. But we respectfully submit the following question to 
the consideration of the learned ; and though at the risk of our 
notions being thought rather antiquated, we would desire to be 
understood as putting the case gravely and even strongly thus : 
■“Would the branch of natural history of which we are now treat¬ 
ing, have been injured or improved, supposing that naturalists had 
gone on conforming to the Liutiyean arrangement, even with all 
its errors and imperfections (and they are doubtless manifold), 
nntil such time as more matured and definite information, a 
general wish felt, and inconvenience expressed by tlie scientific 
world, should, while it demanded, have sanctioned the intro¬ 
duction of a new or an improved system worthy of universal 
adoption 

But we must desist, and bring to a conclusion an article wliicli 
has expanded itself under our hands much beyond wliat was at 
first contemplated. The general tone of our remarks will have 
sufficiently evinced the high opinion we entertain of Mr. B.’s 
unpretending but meritorious labours, lie has now all but 
'oerfected a work tliat must endure while a delightful branch of 
knowledge continues to be cultivated ; nor do we despair of yet 
having to congratulate him on giving to it the finisliiug stroke 
of his graver. 

Before taking leave, we would direct his attention to one work 
that would prove acceptable to every British naturalist, amateur, 
and sportsman. It is still a desideratum, viz : ‘‘ A Manual of 
British Ornithology,” with Mr. Bewick’s cuts, and tlie leading 
generic and speciiic characters attached, in the manner of Smel- 
lie’s Elements, or Turton’s Manual. The materials for such or 
any similar work arc in his hands, to be moulded into any form 
he may think fit.—[H.] 


Article XVI. 

Proceedings of Philosophical Societies. 

C. E o L O G IC A I. S O CI T Y . 

June 21.^—A paper was read on the Hocks that occur in the 
Neighbourhood of Bovcy Tracey, in Devonshire. Hy J. G. 
Croker, Esq. 

The rocks which liave been observed within this tract arc 
granite, containing veins of tin and copper ores, a remarkable 
vein of micaceous iron ote, and its fissures tounnaliuc and apa¬ 
tite. Sieiiite containing ores of lead and copper, red sandstone, 
limestone of several varieties, and Bovey coal. 

The author details the topographical situations and boundaries 
of these various rocks; but the assistance of the map by which 
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the paper is accompanied, is necessary to render the descriptions 
fully intelligible. 

A letter from Sir Henry Bunbiiry, Bart, to Dr. Somerville, 
MGS. was read, giving an account of the strata pierced through 
in boring to the denth of 270 feet below the surface, at Milden- 
hall, in Suffolk. Miis boring was made in the hope of raising 
water a higher level than that of the surface ; but though the 
svater filled the shaft, it did not rise above it. 

^’he substances passed tlirougii in this trial were the fol¬ 
io wine: ; 


Feet. 

1. Conunon while chalk, without flints. 35 

2. Yellowish gritty chalk. 5 

3. Grey and hard chalk. I3G 

d. I due clay. 54 

.5. Ditto darker and hinder. 10 

0. Ditto nii.ved with gri*en ssnid. 10 

7. < Irttii san<l with Viirious fossils. If 

3. Blu<i cliiy witl) fossil shells. 0 


270 


Aj'ii'Ug the fVnguK'nts of fossils brtiught up by the boring 
'iUin lono were pieces of jientncrinite stalks, and fragments hav¬ 
ing tile appearance of pyrites from tin; green sand. 

A notice respecting the quart/rock ol‘ Hromsgrove Lickie, by 
Air. .bniitss Yatrs, AIGS. wois read. 

fflie quart/ rock liere referrt'd to lias bt'cn de.scribed by the 
D -v. Mr. Ihickland, in tlie fifth volume of the Geological d'ran- 
'riu'tious. Tue prese-at m.ilice di'tails the characte-rs and lociil 
poshioasofa series of specimens presented liythe author to the 
Society. 

3'he (juart/ rock passes on one luiml into coarse friable lime¬ 
s'. '»ne, in which the crystalline structure entirely disappears ; and 
■.! the otiu'r, into a rock conqmsed of minute quart/ crystals. 

'Die specimens: illustrate tliis transition, and it is remarkable, 
that, the crystalline \arieties contain impressions of shells. In 
sinking a shaft to (lie depth of 40 or 50 yards on tin; eastern side 
of the Ltwver l/ickie range, some of the usual beds of the cosal 
formation were jiasscd througli; and at a consideralile depth a 
limesOmc wais found containing shells, wliich appear to belong 
to the genus anoniia, beneath which was the quartz rock also 
containing impressions of shells of the same kind. These facts 
the autlior considers as sufficient to determine the class to whicli 
this rock belongs, and to place it decidedly among the transitioa 
series of formations. • 

The quartz rock of tlie Jackie is similar to that which occurs 
at the southern extremity of the Malvern Hills, and to the quartz: 
grit of the Wrekin described bv Mr. Aikin in the first volume 
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of the Geological Transactions, and the author thinks it proba¬ 
ble that it may rest on greenstone analogous to that of those two 
situations. The shell limestone also of Bromsgrove Lickie being 
identical with that which occupies a still higher portion in both 
those ridges. 

Between Cradly and Stourbridge in the north-east angle of 
Worcestershire, iiaginents ol' the (piartx rock rounded by attri¬ 
tion are found in a gravel pit imbedded in what seems to be a 
decomposing trap, probably identical with the slaty rnicaceons 
gieenstone of tin* Wrekin. Portions of the trap fall otf from the 
sides of the ])it in flakes ; but it is remarkable that the planes uf 
separation pass without interruption through the pebbles of 
quartz rock and the trap ; so that the sides consist of smooth 
vortical surfaces, like }}ios(' which are said to oecnr in the cliHs 
of the pudding stone at (■allender. 


Articlk XVI r. 

SClliNTIFlC 1 NTKLI.TO UNCI',, AND No riCI'.S OU SUR.U.CTS 

coNNUc rui) rrii s(:ii..n(.:u. 

.1. Anabjish nf an Iron-ore from lh az/l. 

Baron d’Kschwege, dircctor-geiieriil of the mines of Brazil, has sent 
to M. Vauquelin I'or analy.sis' a specimen of an iron-ore, which is found 
in detachcil. pieces with micaceous iron-ore and topazes, in de¬ 
composed chlorite-islate, at Capao, near Villa Illca. The colour of' 
this mineral is black ; its fracture has a very strong lustre, resplendent 
as a mirror. When bruised, it is reduced into little micaceous laminai; 
its powder is brown, and it is slightly attnuited by the niagiu't. 8p. 
gr. 5'260. In muriatic acid it dissolves entirely, but i,s insoluble in 
nitric acid ; exposed to a red heat, it augnieuls a little in weight. 

Dissolved in muriatic acid, it precipitates gold from- its solution ia 
tlie metallic state, proving that it contains jn'otoxide of iron ; but as a 
large quantity of the ore is reijuisite to jirocipitate a small (juantity of 
gold, it cannot contain much of that compound. iNl. Vauquelin con¬ 
cludes, from an experiment in which 200 parts, calcined in a platinum 
crucible, augmented in weight ti per cent., that this iron-ore consists of 


Peroxide of iron. 72 

Protoxide of iron. 28 


100 

besides a small quantity of phosjihoric acid and of manganese. It is 
probable, he observe.s, that‘all the iron-ores slightly attractable by tlie 
magnet, are similarly constituted.—( Ann. do Chim. &c. xx, p. 8.5.) 

II. Geology of ihc Sierra Nevada <rf Grenada. 

This chain of mountains, more elevated than the Pyrenees, and 
crowned, on some points, with eternal snows, has been geognostically 
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examined by Don Josef Rodriguez, director of the Observatory of 
MadriJ, and one of the most eminent disciples of tlieschool oF Freyberg. 
According to the geometric levelling of Don (''.leiuente lloja.s, the 
Picacho de Veleta is elevated S,4 l-7 metres, or 11 ,:}09 feet above the 
sea: and the altitude of the Cerro de Mulhacen is 13,5dl metres, or 
I ] ,.>85 feet. 

'rile formations which constitute the entire mass of the.se mountains 
are pt in.hive and have great uniformity. I’hoy are mica-slates, Avhich 
pass into gnci-ss and clay-state (phylladt?, thonschiefer) ; and which 
contain sul)ordinat<; beds of eupholite (serpentine, diallage rock ), of 
(juartz, and probat)ly also of greenstone (diai)ase). There i.s neither 
granite jior true gneiss ; nor are the fragments of those rocks 1‘ound 
even in iht; neighin’uring alluvial tracts. 'J'he existence of greenstone 
in .«u!»,)rdinate beds is rendered extremely probable by the blocks of 
that substance which are dispersed around the principal chain. In 
this grecnstoiu' crystallized garnets arc dis.scminatctl, a.s in that of the 
niirM-shitcs collected hy Humboldt in tin* ehain of the littoral of t’a- 
racas. On the soutiiern deell\ity of the Sii-rra Nevada, e!a\-slate re¬ 
poses on the n)iea-st:!te, and supports, in its turn, black tran>itit>n 
llnie.'-tones rich i.n Milpiniret of lead. 

It might appear iVom the ahundaiiee of the beds of greenstmu', that 
liu nhole mass of these mountains belongs to the transition formatii>n ; 
but it nmst not be lorgotten that tin.* stannii'erous granites of the 
1'ieiite!g('l)ii ge in I'raneonia al.so present beds and veins of greenstone, 
lUHi j 1: U M, de Hucli bus discovered primitive laipholites in the North 
oflMoope.* The strata of rocks wbieli compose the Sierra Nevada 
ar(,‘ inclined in the form of tiU's ; that is to say, their tliroe.lion is nearly 
tiarallcl to tluit of the eiaitral ehain, and they dip towards the north 
on the northern declivity, and towards the soutli mi the southern. In 
the Alps, the strata are most frecpionlly inclined towards the centre 
of llu* chain; on tlie coast of Italy they <Iip to tlu' nortli. It will be 
nili'i L.amg to tlu' geoenost to b<' well aeijuainted with the relation of the 
voleaiiie rocks ol't'ap de tiati'.s to the intermediary and primitive for- 
mali’.'is of <!ie .Sierra Nevatla. 'I'he tract whieli surrounds this ehain 
is s(' i-levau'd, that the iip[)er platform of the tovi iw of the CaUiedial of 
tlrenada is itself 781* me tres, or 2,57‘i leet, above the marine level.—. 
i . an. de t'liirr.. ^c. xx. p. 99.) 

Ilf. On llir Prc/taralioii of Furtii/c Acid from ’/’ar/tn ic Acid. 

Professor Dobereiner has found that when bilartrate of pota.sJi, or 
pure tartaric acid, is sliglitly heated with blac-k oxide oi‘ irianganes<- and 
water, a great quantify of carbonic acid cscapc.s, and a sour colourless 
liquid distils, which is formic acid. 

1. It is, cvenat the common temperature oftlio atmosphere, decom¬ 
posed hy concentrated sulphuric acid into oxide of carbon and water. 

2, liy nitrate of silver and pernitrati; of mercury, when slightly 

heated, it is completely converted into carbonic acid, while the oxides 
are reduced to a metallic state. • 

♦ It may be added, that diallage-rock and serpi^itiiie occur associated witli gneiss, 
mica..slate, and other primitive OK-ks, in the Shetland Isles ; and that the latter is also 
found in detached beds and nuisses in the granite, of Abenlccnshirc. There docs not, 
indeed, appear to be any reason for supposing that the rocks of the Sierra above noticed 
belong to the transition class.—Jii). 



312 Scientijic Intelligence> [Oct. 

3. It forms with barytes, oxide of lead, and oxide of copper, salts 
which have all the properties of formates. 

What remains aticr the distillation in the retort, is, when tartaric 
acid has been used, tartrate and formate of manganese. If sulphuric 
acid be added, together with the black oxide of manganese, all the tar¬ 
taric acid is decomposed into carbonic acid, water, and formic acid, 
and a greater quantity of the latter is obtained than in the former ex¬ 
periment. The best proportions for obtaining this acid are 78 parts of 
crystallized tartaric acid, 105 of black oxide of manganese, 115 of 
sulphuric acid, mixed with 2 or 3 parts of water. 

Professor Dobereiner believes, that when nitric acid acts upon 
sugar, alcohol and formic acid are formed, and ho finds that the easiest 
method of ascertaining its nature is to try the effect wliich sulphuric 
acid, and nitrate of silver, or pernitrate of mercury, have on the acid, 
cither combined with water or with bases. 

IV. liezonrs voided h)j a Woman. 

The calculi called bezoars are found in the stomach and intestines 
of certain herblvoi'ous animals, but had not been met with in those 
either of carnivorous animals or of man, until Dr. Champion, an emi¬ 
nent physician of liar-le-duc, sent some for analysis to M, Henri 
Braconnot, which hud fretjucntly been voided, in a diurnal vomiting 
of blood, by an unmarried woman, whose menstruation was irregular, 
and whose urine had become much diminished in quantity before the 
evacuation of these concretions commenced. 

These be/amrs have the form of crisp almonds [ pralines) and are as 
large as small hazel nuts ; thc'ir surface is tubercular and coloured 
browjush red by the blood.. Internally they are of a yellowish white, 
inclining to fallow, and appear to consist of brilliant crystalline grains ; 
they do not present any concentric layers. They are usually of a close 
texture, but are sometimes cellular, likc'the marrow' of bones; and may 
be cut with a knife like w'ood, of which they have also the aspect. 
At one of their extremities there is an infundibuliform dej)rcssion, often 
filled w'itli dried blood, w'hich communicates w'ith a tube extending 
throughout their length; this tube being sometimes partially or even 
wholly filled up. Two of them had cavities in the interior, like little 
geodes, but none offered a distinct nucleus; their specific gravity was 
above that of water. 

These bezoars being boiled in w’ater and the liquor evaporated, a 
slight residue was obtained, containing a free acid, the muriates of 
soda and potash, and a small quantity of animal matter. They were 
then treated with a solution of potash, which had little action upon 
them ; a brown fluid resulted, liowever, in which muriatic acid occa¬ 
sioned a slight precipitate, that did not contain any uric acid. Every 
thing having thus been obtained from them that these solvents could 
extract, they were triturated with concentrated sulphuric acid, with 
w'hich they produced a thick mucilage, that by solution in water and 
ebullition for some hours, was converted into sugar. 

They were not acted upon by muriatic acid ; by treatment with 
nitric acid 2 grammes of thorn yielded 0‘ t grammes of oxalic acid, a 
small quantity of yellow bitter matter {amer), and an insoluble white 
substance resembling baked starch; this is readily soluble in am- 



1822.] Scientific Intelligence. 313 

raonia, from which it is precipitated by acids in the form of a colour- 
lessjelly. 

These bezoars are inflammable, but do not emit while burning the 
fetid smell which characterizes animal matter in combustion. Four 
grammes distilled in a glass retort, yielded 0*5 of a brown empyreu- 
matic oil, and 1*7 of a yellowish fluid, which strongly reddened turnsol 
paper, and also contained ammonia. There remained in the retort 
1*1 of charcoal, which left after combustion 0 14' of grey ash, affording 
to water the muriates of soda and potash, with traces of a sulphate and 
carbonate ; ami to muriatic acid some phosphate of lime ; 0*02 grammes 
of silex remaitung luulissolved. 

* “ It results from the preceding facts,** says M. Braconnot, “ that 

the hezoars vomited by the woman of Bar-le-duc have absolutely all 
the properties of wood; they bear a great resemblance to those which 
wert! found among the presents sent to France by the king of Persia, 
and which have been examined by M. Bcrthollet. But it is to be re¬ 
marked that these oriental hezoars were easily soluble in potash, 
whilst ours are dissolved only in very small <}uantity by it. This would 
appear to render their resemblance to wood still more perfect.” (Ann. 
de Chim. A-c. xx. p. 19K) 

V. Full of a Mrfcor/tc al /higrrs. 

'i'he following particulars respecting this event arc derived from a 
letter of i\I. Desvaux, keeper of the Museum oi‘ Natural History at 
X nger.s. 

At a quarter after eight in tlio evening of the IJrd of June, in the 
present y(‘ar, the sky being cloudless and the air calm, there was seen 
at many places, such as Toudun and Angers, towns sixteen leagues 
distant from each oilier, a vivid meteor to the south-east of the latter 
place, whicii remained visible for many seconds. To tliis .succeeded a 
vf'iy loud detonation, followed by a rapid succession of reports of less 
iiiteiisity, rosenihling a running (ire of musketry, and continuing for 
fivi' or six secfmds. 'Diis lire-hall, much nearer to Angci's than to 
•saunmr, appears to have had its centre of action over St. .Ican-des- 
Mauvrets, a ieuguo and a half fi om Angers, on the left bank of the 
Loire, .fanninous traces appi-ared in the atmosphere alter the deto- 
nation.s, and a shower of .stones descended, ofwhieli one, weighing 30 
ounces, fell into a garilen at Angers; the ground being hard, it made 
Old)' a very sliglit hole, and being taken up at the moment of its fall 
had no particular heat; the temperature of the atmosphere was be- 
tweecn 8 anti 82" Fahr. 

This meteorite, which appears to have been the only one of the 
sliower that had been taken up, is described as being an irregular an¬ 
gular fragment, evidently* a portion of a larger mass, invested with a 
brown black crust, on part of which is a bubble; and presenting, in¬ 
teriorly, the same aspect and structure as the stones which fell at 
I’Aigle in 1802. 

An interesting account of the met«or itself is given in a letter ad¬ 
dressed to M. Arago by M. Boisgiraud, sen. Professor of the Phy¬ 
sical 8ciences at the Iloyal College j>f Poitiers; of this the following 
is an abstract: 

There was seen at Poitiers?, at eight o’clock, in the evening of th<i 
3rd of June, a beautiful Jailing star in the NNE, consequently near the 
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magnetic meridian; it resembled in its brilliancy and in the nature of 
its light, the fire-work called a Roman candle. It left after it a 
luminous rectilinear train, which, attenuating towards the top, in¬ 
creased in diameter as far as a point a little above its lower extremity. 
This point, more luminous and of greater diameter than the rest, also 
remained for a much longer time ; it subtended an angle sufficiently 
sensible. The inferior extremity of this train was in the constellation 
Auriga, passing betAveen the stars Capella and ,3; by degrees it al¬ 
tered in form, and presented, nearly, the aspect of the projection of a 
helix traced upon a cylinder, 'fhe extent of this helix diminished in 
proportion as its diameter augmented, and its brilliancy sensibly de¬ 
creased at the same time. After some minutes its continuity ceased, 
and it became divided into two branches, the superior of which con¬ 
tained the greater portion of the curve, and both extremities of each 
branch were directed towards the w'cst. The upper branch continued 
slowly to diminish in brilliancy, aiul without change of place or further 
alteration of form it ceased to be visible in ton or twelve minutes after 
its first appearance. The inferior branch still presented an irregular 
curve, and after the lapse of some minutes, nothing of it rcmaine<l ex¬ 
cept the brightest point, or nucleus, the lustre of which became slowly 
extinguished. The position of this nucleus with respect to tlie two 
stars above mentioned, as far as could he judged without an instrument, 
appeared to be invariable ; notwitli.standing that the plienomenon con¬ 
tinued for a quarter of an liour, and that the diurnal motion of the stars 
had been sufficiently sensible, (Aim. de Chim. iSrc. xx. p.89.) 

VI. Case <)f a M(ni sxvalloxeiup; Clasp Knives. 

Dr. Marcct lias gi\ eu a curious and detailed account of this case 
in the 12th vol. of the Medico-Chirurgical 'rransactioii.s, from which 
we extract the follow ing particidars:— 

In the month of June, 1799, Jolm Cummings, an .American sailor, 
about twenty-three years of age, being with his ship on the coast of 
France, and having gone on shore with some of his ship-mates, about 
two miles from the tovvn of Havre de (Iruce, he and his party directed 
their course towards a tent, which they saw in a fiehl, with a crowd of 
people round it. Being told that a play was acting there, they en¬ 
tered, and found in the tent a mountebank, who Avas entertaining the 
audience by pretending to saa^uHoav clasp-knives. Having returned on 
board, and one of the party having relatt d to the sbiji’s company the 
story of the knives, Cummings, alter drinking freely, boasttal that lie 
could SAA^allow knives as well as the Frenchman, He was taken on his 
word and challenged to do it. Thus pressed, and though (as he can¬ 
didly acknowledged in his narrative) “ not particularly anxious to take 
the job in hand, he did not like to go against his word, and having a 
good supply of grog iiiAVardly,” he took his oaau pocket-knife, and on 
trying to swalloAv it “ it slipped down his throat AAuth great ease, and 
by the assistance of some drink and the Aveight of the knife,” it Avas 
conveyed into his stomach. TJie spectators, however, Avere not satis¬ 
fied with one experiment, and asked the operator “ whether he could 
fiwaUow more ?” his amswer was, all the knives on board the ship '** 
upon which, three knives were immediately produced, which were 
|Swallowed in the same way as the former; and, “ by this bold at- 
teraptiof a drunken naan/’ (to use Ifis own expressions) “ the company 
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was well entertained for that night/' The next morning he had a 
motion, which presented nothing extraordinary ; and in the afternoon 
lie had another, with which he passed one knife, which however w^aB 
not the one that he had swallowed the first. The next day lie |>assed 
two knives at once, one of which ivas the first, which he had missed 
the day before. The fourth never came aw'ay, to his knowledge, and 
he never felt any inconvenience from it. After this great perform¬ 
ance, l;o thought no more of swallowing knives for the space of six 
years. 

In the month of March 180.5, being then at Boston, in America, he 
was one day leinpted, while drinking witli a party of sailons, to boast 
•tifhis former exploits, adding that he was the same man still, and 
ready to repeat lii.s performance; upon wliich a small knife was pro¬ 
duced, which he instantly swallowed. In the course of that evening 
he ttwallovved live more. The next morning crowds of visitors came 
to see him ; and in the course of tliat day he was induced to swallow 
t'ight knives more, making in all fourteen. 

This time, however, he paid dearly for his frolic ; for he was seized, 
the next morning with constant vomiting, and pain in his stomach, 
which made it necessary to carry him to tMiarleston hospital, whereat, as 
lie expresses it, “betwixt that })eriod and the 2<stli of the following 
oujiith, he was safely delivered of liis cargo," 

The next day he sailed f'or I'ranee, on hoard a brig, with which he 
parteil there, and emliarki'd onboard the Betty of I’hiladeiphia, to re¬ 
turn to America. But ou his passage, tlie vessel, wliich was probably 
caii iiiig on some illicit trallie, was taken by his Majesty’s ship the Isis, 
of lifty guns, and sent to St. .lohn's, Newfoundland, where she wais 
eoiuiemned, while he himself was pressed and sent to Kngland on 
hoard the Isis. One day, while at Spithe.ad, where the ship lay some 
tune, having got drunk, anti, as usual, n iiewed tin; topic of Iiis former 
follies, he was once more challenged to ri'peat the experiment, and 
ageei eoniplied, “ disdaining," as he say.s, “ to l)e worse than his word.’* 
'I'liis took plijci' on the Itli of Decemher 1^0.J, and in tlie course of 
/•at liight he swallowed five knives. On the next morning the sliip’s 
t.ouijiany having exy»ressed a great de‘ire to see him rcjieat the ])er- 
ftunumee, he eoniplied with his usual readiness, and “ by the encou¬ 
ragement of the people, and tlie assistance of good grog,’’ he swallowed 
that day, as he distinctly recollects, nine clasp-knives, some of which 
were very large ; and lie was iifterw'ards a.s.sured, by tlie spectators, 
that he had swallowfd four more, which, however, he declares he 
knew' nothing about, being, no doubt, at this period of the busine.ss, 
too much intoxicated to have any recollection of wliat was passing. 
This, liowever, is the last performance we have to record; it tyiade a 
total ot at least thirty-live knives, swallow'ed at different times, and 
we shall .see that it was this last attempt which ultimately put an end to 
his exi.stcnce. 

On the foliowliig day, 6th of December, feeling much indisposed, 
he applied to the surgeon of the ship, Dr. Lara, who by a strict in¬ 
quiry, .'■atisfied himself of the truth oV the above statement; and, as 
the patient himself thankfully observes, administered some medicines, 
and paid great attention to liis case, but no relief was obtained.* At 

* An interesting letter from Dr. Lara, was found among Dr. C’urrys’s papers, which 
supplies some of the particulars respecting the patient’s illness, while on board the Isis; 
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last, about three months afterwards, having taken a quantity of oil, 
he felt the knives (as he expressed) it ** dropping down his bowels;** 
after which, though he" does not mention their being actually dis¬ 
charged, he became easier, and continued so till the 4th of June fol¬ 
lowing (1806), when he vomited one side of the handle of a knife, 
which was recognized by one of the crew to tvhom it had belonged. 
In the month of November of the same year, he passed several frag¬ 
ments of knives, and some more in February 1807. In June of the 
same year, he was discharged from his ship as incurable; immediately 
after which, he came to London, where he became a patient of Dr, 
Babington, in Guy's hospital. He was discharged after a few days, 
his story appearing altogether incredible, but was re-admitted by the' 
same physician, in the month of August, his health during this period 
having evidently become much worse. It was probably at this time 
that the unfortunate sufferer wrote his narrative, which terminates at 
his second admission into the hospital. I find, however, by the hos¬ 
pital records, that, on the 28th of October he was discharged in an 
improved state ; and he did not appear again at the hospital till Sep¬ 
tember 1808, that is, after an interval of nearly a year since his for¬ 
mer application. He now became a patient of Dr. Curry, under 
whose care be remained, gradually and miserably sinking under his 
sufferings, till March 1809, when he died, in a state of extreme ema¬ 
ciation. 

VII. I^eto Analyses of the Amphiholic JMhiernls ; by P. A. de Ijonsdorff. 

1. Grammatite, from a quarry of primitive limestone at Gullsjo in 
Wcrmeland. Crystallized witliout secondary facets, the obtuse angle 
measuring 124° 83'?; colourless. Fuses readily before the blowpipe 
with a strong ebullition. 

2. Grammatite from Fahlun. Forming tetragonal prisms imbedded 
in talc ; colour honey-yellow, harder than the amphiholes, and, in ge¬ 
neral, giving sparks with steel. More diffieultly fusible botore rhe 
blowpipe than the other mineralshere described, but with a con.siderablo 
ebullition. 

3. Vitreous Actinotc from the iron mines of 'faberg, in Wcrmeland ; 
accompanied with oxidulous iron ore, green foliated talc, and a little 
calcareous spar, Scopiform, straight or curved ; aiul parses by an 
insensible transition from green rays of a considerable size to veiy fine 
white fibres, having perfectly the a.speet of asbest; it is very brittle, 
and has a very strong vitreous lustre. Tlic deeply striated surfaces 
of the crystals do not permit an exact determination of the angles. 
Before the blowpipe, it presents, in the exterior flame, little shining 
bubbles, accompanied wdth a kind of pho.sphorescencc : in the interior 
flame it melts with difficulty into an opaque glass. 

4. Asbest of Tarentaise in Savoy. White, flexible, and elastic. In 
the exterior flame of the blowpipe, it presents a great quantity of in¬ 
candescent bubbles ; but in the interior it melts tranquilly. 

.5. Bright grey grammatite, in tetragonal prisms, imbedded in car¬ 
bonate of lime, from Aker in feudermanland ; accompanied by spinel, 
mica, and compact paranthine ; colour bright grey, tinged with red; 
translucid. Obtuse angle 124° 34'. Before the blowpipe, in the ex- 

atid the close coincidence between Dr. Lara’s statement and the account of the patient 
Itimself, forms a chain of evidence of Uie most perfect and conclusive kind. 
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terior flame, it becomes pale, and presents bubbles from time to time; 
in the intcx'ior flame, before a strong blast, it melts with considerable 
ebullition. 

6. Dark brownish grey gramniatite found at Aker in the same lime¬ 
stone, and under the same circumstances as the preceding, with which 
also it agrees in characters, except as to colour. It is sometimes 
found crystallized with secondary facets. The oblique angle measures 

124 .'^ fir. 

7. Amphibole from the'iron-mines of Nordmark, in Wcrmeland, 
Avhere it is accompanied by magnetic iron ore, and dark green chlorite, 
iiiul sometimes by colourless apatite. Its colour is black or greunisli 
black, it is opaejue, and its powder is green, lleduccd to a coarse 
powder it is attracted by the magnet, and, after calcination, in frag¬ 
ments of considerable size. Anglo 121° 2lVi. Characters before the 
blowpipe the same as those of the actinote of Taberg. 

8. Axiiphibole from Yogelsburg in Wettcrau; matrix probably a 
basalt. Colour black or brownish black, by reflected light; but red- 
disli brown by transmitted light; translueiil, powder rust coloured. 
Cfrystallized in hexaedral prisms, with facets on the summits; the ob¬ 
lique angle of the primitive prism I24''82';. Character before the 
blowpipe as ill the jirecetUng, but it is more fusible than any of the 
varieties above described. 

9. and 10. Pargasite and the Amphibole of I’argas. These minerals 
are found in the quarries of carbonate ofUmeat i’argas in Finland, and 
it is remarkable that notwithstanding their analogy in composition, 
tii. y never accompany each other, ami are never observed to pass into 
each other. The colour of jiargasitc is green ; that of the amplnbole 
Is pu fectly black. They are found in grains ; and in hexaedral prisms, 
luiviug all the facets oi'anqihibole, as well primitive as secondary; but 
th(' iTvstalll/ation of the black variety is always the most complete. 
The green variety is nuieh more translueid than the other. They both 
i t!'-* before the blowpipe with a viohait ebullition. 
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The angles of the crystals were measured by M. Mitscherlicli, 
M. de Bonsdorlf observes, that it is a iact worthy of attention, that the 
amphiboles which contain alumina, or those of which the composition 
is most complicated, arc almost always found crystallized with se¬ 
condary facets; while the grarnmatites, of more simple constitution, 
present only primitive facets.—(Amf. de Chim. &c. xx. p, 5. From 
the Memoirs of the Academy of Sciences at Stockholm.) 

« • Thig mineral nko yialded 0'42 of “ substance luelangcc,’' 
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VIII. Eleclro-maf^neiic Experiment. 

M. Nordenskiold of Abo, now in this country, has communicated to 
me the following curious and simple experiment of Dr. Seebeck of 
Berlin. Take a bar of antimony about eight inches long, and half an 
inch square, connect its cxtrennties by twisting a piece of brass wire 
round them so as to form a loop, each end of the bar having several 
coils of tlie wire. If one of the extremities be heated for a short time, 
witli a spirit lamp, electro-magnetic phenomena may be exhibited in 
every part of it. 


Article XVIII. 

TS^EW SC’IElN'Tll'lC BOOKS 


PKKr.VltIvr, FOR ri'RI TCATtON. 

Mr. I*hysick, Sculptor, will publish twelve Subjects on Utero-Ges- 
tation, which he has modelled from the Originals of the late Dr. 
Smcllic, and wdiich are now in the possession of II. Cl. Clough, listp 
Those Models are coloured from Nature, and W'ill be open for inspection 
every Monday and Thursday (commencing the ild Getober) between, 
the liours of one and f )ur, at Spring-street, l^ortman-square. 

A Treatise on Dislocatimis and fractures of Joints, liy Sir Astley 
Cooper, Bart. I’.R.S. 4to. with plates. 

l^r. .John Boron is about to publish. Illustrations of the Inquiry re¬ 
specting Tuberculous Diseases, with-coloured Kiigravings- 

Joseph Sw'aii, Csq. has in the I’ress, An Inquiry into the Action of 
Mercury on the Living Body^ 

Mr. Henry Mayo, JSurgeon and Lecturer on Anatomy is preparing 
for publication. Anatomical and Physiological (Commentaries. 

Mr. W. Wallace, Surgeon and Lecturer on Anatomy is printing a 
System of General Anatomy, in an 8vo. volume. 


Article XIX. 

NBW PATENTS. 

J.Bold, West-street, Long-lane, Bermondsey, printer, for improve¬ 
ments in printing.—July 4. 

Jonas and John Hobson, Mythom Bridge, York.shire, woollen-ma¬ 
nufacturers, for new machinery for a more effectual and expeditious 
mode of shearing, cutting, and finishing woollen cloth, &c. which re¬ 
quire the use of shears.—July ^7. 

J. Stanley, Manchester, smith, for machinery calculated for a more 
efficacious mode of supplying furnaces with fuel, whereby a consider¬ 
able reduction in coals and labour is effected, as also in the appearance 
of smoke.—July 27. 

J. Pearse, Tavistock, iromonger, for improvements in the construc¬ 
tion and manufacture of spring-jacks, July 27. 
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Article XX. 
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The observations in each line oi' the table apply to a period of twenty-four hours, 
beginning at 9 A. M. on the day indicated in the first column. A dash denotes that 
the result is included in tlte next following obscivation. 
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KKMAKKS. 

Eighth Month, —!—5. Fine. 6, 7, 8. Cloudy and fine. 9, 10, II. Fine. 
12. Cloudy inorniiif': fine afternoon. 1.7. Driz/.linf' morning: very fine afternoon. 
14—23. Fine. 24. Fine day: night rainy. 2.5. Fine. 26. Showens. 27. A 
thunder storm about noon: sln)wery. 28. .Showery. 29. Fine. 30, Fine: 
showera in the evening. 31. Fine. 


JIE8UI-T8. 


Winds; N, I ; ME, I ; E, 4 ; SE, 1; SW, 1 ; W, 9; NW, 1 1. 


Barometer: Mean height 

For the month. 2f)’773 inches. 

For the lunar ])eriod, ending the 10th. 29'8-Ui 

F'or 14 days, ending the nth (moon south). 29‘81H 

For 14 <lays, ending the 18th (^niooji north)'.30*02.3 

Thermometer: Mean heiglit 

For the month... 

For the lunar period... 6.3* 18.3 

For 31 days, llie suii in Leo. 63*8()t> 

Evaporation.. .3*.5.3 in. 

Rain. i •;J9 


Luhoratory, Str(U/ord, Nuilh Month 2.3, 1822. 


R. HOWARD. 












ANNALS 


OF 


PHILOSOPHY. 


XOrF.AfllJCR, 1822. 


Artkjlk I. 

S/:cIch of ifw (iRoJoifif of S/toirdoji, and tln‘ s^nnoundin^Connln/. 
liy W. Vl.S. M(iS. lUKl S. Woods, MGS. 

rni: striu'-tmc of Noi tli W alos, u.-i fur us our knovvledg't* 
lias hitheiio but in u .slight di'Si’rtuM XcltcHl tho ouriositv, 
or c a*r(‘is(!d llie ju(l;i;iiu‘iit of uuy porsoii convt rsaut with ljcoIo- 
in([niri(!s. It bus lu'cii assumed, liowevt-r, tliat in IVortli 
W ales llie vallies are occujiied liy elay-slate, and the mountains 
or iheir suimnils by y;reonstoiie. The tiiscovery of organic 
inn-res^ions near tlie summit f)f Snowdon created doubts which 
welt' m)t easily solved ; and while some atl’ecled to dispute the 
a<;(mracy of the ol).s(‘rver.s, otliers accoimli>d for it by gratuitous 
su})positions. W e believe that no part of this country can be 
called primitive, and that neitlier greenstone, clay-slate, uorgrcy- 
wacke, is any where to be found in the di.slrict of Snowdonia ; 
in this term we comprehend the mountain rano t- bounded on the 
cast by the V ale of Conwy, extending a line southward to Fesli- 
niog : on the north by the l>ay of Feaumaiis : on the w’est by 
the Meuai Strait carrying on a line from (.'arnarvon to Pwlhellie, 
and on the south, from tlience along the coast of Cardigan Bav. 
through the Vale of Festiniog. 

In our opinion this district offers a new and highly interesting 
Held of investigation to the geologist. The partial examination 
of its various rocks, and esjiecially «f their extremes, would 
inevitably lea<l to the conclusion that they are of different form¬ 
ations, and possess distinct charactens : a more extensive survey 
aHbrds satisfijctory evidence that most, if not all, of them, gra- 
New Series, vol. iv. v 
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dually aad imperceptibly pass into each other; that hence they 
maintain no uniform or characteristic difference, and that all 
their numerous varieties are interstratitied with slates composed 
of the same materials, and consequently that they are all asso¬ 
ciated in close I’arnily alliance, and owe their existence to a 
common origin. There are no indications of any one of these 
slates or rocks being superior or inferior to the rest, and although 
some of tliese rocks might be pronounced to be greenstone by 
a casual observation of tliem, yet the occurrence of tlie same 
organic impressions near the summit of ISnowdon and in several 
other places clearly indicate them to be members of one and the 
same series. The greater proportion of tliese rocks may be 
found within a short comjiass from Capel Curig, ami the situa¬ 
tions in which from our own limited experience we should 
recommend as the most instructive to observers are, the section 
of the road near Pont y Cylfm ; both the new and old road 
towards IJangor, and beyond their junction from the excavated 
pass at Pen Glog to a mile or two beyond tlie inn at Tun y IVlat's 
towards Bangor; but above all the mountain close behind the 
inn called iVloel Sliabod from the base to the summit on every 
side. We had to regret that a continuance of unli^vourable 
weather obstructed our visits to the (ilyder and the Trelan, hut 
from the information of our intelligent friend jMr. Dawson, of 
Bangor, who has accurately surveyed the whole country, and a 
comparison of his spcciinens, we have every reason to believe 
they would have funiished similar results. Wc pretend only tf) 
give a hasty and imperfect sketch ; limited time and abundant 
rain prevented us from attempting more, and we proceed to state 
in detail the evidence we liave procured in the hope of stimu¬ 
lating the lovers of the science to investigations still more 
minute and satisfactoiy, which will in tluit delightful region 
carry with them their own reward. 

The general character of'the rocks of Snowdonia, and which 
extend even into South Wales, is of a nature that wc did not at 
all anticipate. Such as possess little or no appearance of a slat y 
texture, and tlu'sc are often porpUyritic, liave for their hast; a 
substance greatly rcseinhiiug steatite or potstoiic,* often so soft 


* Sonic of the rocks of which this snlistauce forms the base, or which are constiUitetl 
of it, jiossess so nearly the cliaracters of some v arieties of steatite or potstone, as to pre¬ 
vent all hesitiuion in prononneinj; them to he allieil to those substances, while otlicrs 
nssiime a tnlcose character ; tlieir connexion widi chlorite (wliich almost always accom¬ 
panies tliem) seems to aiithorizcthc conclusion that they arc all of one family, since the 
greater number of these minerals analyzed by Klaprotl), \'iiiu|uelin, anil liamjiadius, 
were found to consist <)f the same elements; namely, silex, alumine, with to .'10 per 
cent, of magnesia, anil a small jiroporlion of lime. Hitherto, however, we have been 
speaking of the resemblance of tlie rocks of M'alcs to steatite or potstone, only from 
their external characters, and judging by these alone, we repeat tliat no licsitation would 
be felt in considciing them as vaiictics of those substances, lleing anxious, lunvever, 
to ascertain by a refiTcnce to chemical agency, how far the cliemicnl characters agree 
with the external, wc jdaced in the hands of .Air. Kichartl Phillips five specimens, vary - 
ing considerably in aspect, but all allied by interstratificatiou. These were found to 
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us to yield readily to the knife, sometimes even to the nail, but 
occasionally so intermixed with siliceous matter, as scarcely to 
receive any impression from the knife : in the latter case it in 
generally of a greyish colour; in the former greenish, the colour¬ 
ing matter being in our estimation chlorite, \vhich often is so 
arranged as to impart to the rock a slaty structure ; and we 
possess the most unquestionable proofs that the impressions of 
shells occurring within 10 feet of the very summit of Snowdon 
are in a rock of this nature, of which doubtless the occasional 
fineness of the grain, and its generally slaty structure, has given 
rise to the notion that these impressions occur in a greywacke 
slate. The imbedded substances, when the rock possesses a 
porpljyritic aspect, ap|5earto be contemporaneous nodules harder 
than the rock itself, <juarlz, more rarely felspar, frequently car¬ 
bonate oflime, the three latter being generally crystalline, tran¬ 
sparent, and very minute ; chlorite, iiovvever. is so commonly an 
ingredient of all the steatitic rocks, either in very minute parti¬ 
cles, or in layers, that it may be said to form almost an essential 
ingredient, and is commonly present in so large a proportion as 
to impart its greenish colour to the mass. 

C^hioiite, however, sometimes prevails so greatly, as almost to 
exclude the other ingredients, and then appears in the form of 
chlorite slate, which occurs near the summit of Snowdon, within 
perhaps 20 feet of the steatitic rock containing the impressions of 
shells ; and is even interstratified with layers of the same nature. 

The two extremes, therefore, appear to us to be steatite and 
chlorite ; but each of these two substances is often so modified 
by combining with the other in ditferent proportions, and proba¬ 
bly also by the intimate dispersion through the mass of siliceous 
luatler, and by its occasionally imbedding small nodules of cal¬ 
careous spar, felspar, and grains of (piartz (the latter in one 
instance prevailing to the almost total exclusion of all the rest), 
tliatiho rocks assume a great variety of aspect, and even appear 
tii difler so greatly, that nothing short of an inspection of the 
whole series, or seeing them either interstratified or passing into 
each other, as we have mostly seen them, would sufHce to pro¬ 
duce a conviction of their actual and even intimate connexion. 

The slates forming so considerable a proportion of the sur¬ 
face of this country, arc also of very dilterent aspects ; varying 
from nearly pure steatite of a greenish colour, soft enough to 
yield to the pressure of the nail, through still harder varieties, 
both externally and by transmitted light of the same colour, to 


consist chiefly of silex and alinninc, but included a small proportion of lime. On a 
repetition of his experiments for the purpose of asccrtajning whether an alkali is or is not 
present in a rock most nearly resembling steatite, no alkali was detected, hut the pre¬ 
sence of a very minute trace of mugticsia was itidicated. These rOcks, therefore, 
difler from steatite and potstone in containing little or no magnesia; but as it is essen¬ 
tial to adopt some name for the sake of veferenee in the tollov/ing pages, we shall in 
Mieaking of them ftse tlie term stc;itite, which may serve until some more appropriate 
tVesignation shall be given to them. 
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the blue and purple varieties of ordinary slate. These all occur 
interstratified with the rocks above-nicutioned, and certainly 
partake of their nature. The slates of the vast quarries at Nant- 
iVancon di i beneath these rocks towards the south east, while 
similar roexs occur at tlie coast on the north-west of Bangor: 
on these rocks w'e incline to believe the slates of Nant-francon 
actually rest; but having had no opportunity of ascertaining the 
fact, we recommend its investigation to future observers. Of 
this, however, we are assured, that we have often perceived 
similar slates interstratihed with the same rocks, and conclqde 
from this and other ciicuiustauces, that the slates of that c^uarry 
strongly partake ofthenaturi; of cliloritt^ slate. 

One fact, and we consider it as a somewhat rcniarkable one, 
is, that the plane of tlu; cleavage of the slaU s and slaty rocks 
runs everywhere (with the exce|)tiou of one liili) from the east of 
north to the west ol'south, the slates being in some few instances 
vertical, but more coimiiouly dipping at a high angle towards 
the west of north, or east of south, lo om this circumstance, it 
may, perha})s, be argiiod with much jirobability, that even the 
most mountainous tracts of North ales do not present any 
ap[)earanc.e of that kind of disturbance, which, in some coun¬ 
tries, is not uncommon, and which is considered to have arisen 
from depression on the one hand, or elevation em the oth(;r. 
The slaty cleavage being, as we have already described it, it 
follows of course that no-mantle-shaped masses w ore observed. 

We are not disposed to view the circumstance of the almost 
uniform direction of the piano of the slaty cleavage as an isolated 
iact, relating simply to the geological stnicUire of Wales, hulas 
being probably connected w ith that of our island generally ; for 
it is well known that the newer strata of England possess the 
same general hearing, as maybe perceived at once by casting the 
eye over a geological map t)f our country. When thus viewed 
in connexion w ith a series of numerous heils, this point appears 
to assume an interest at onc,e both important and extensive. 

Shells occur in greater abundance, and of more varieties, than 
we expected to find. 

Ill North Wales, we did not perceive a single instance of con¬ 
tortion either in its rocks or slates. 

With the intention of ascending Snowdon by all the cnstomaiy' 
routes, our lirst station was at Cupel Curig Inn, hut for several 
days our hopes of making an ascent were disappointed by tlu; 
wetness and haziness o.f the weather, which prevented us from 
even discerning the mountain, and ultimately deprived us of the 
opportunity of ascending it from all the various points. Menn- 
tinie we were induced by Mr. Dawson, \Vha did us the favour of 
a visit at Capel Curig, to ascend and examine the neighbouring 
mountain Moel Shabod. Previously to our ascent, th(‘ gentle¬ 
man above named mentioned to us one circumstance which for- 
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cibly attracted attention; namely, that the slate quarries of 
North Wales extend alon^' a line bearinc; north-east and south¬ 
west from Aber to near the l^wlhelli (a I'act we had no personal 
opportunity to verify), and this information first drew our pecu¬ 
liar attention to the direction of the slaty cleavage, and which 
we rarely or never failed to notice afterwards. 

Mod Shabod, whose base descends to the Tiake immediately 
below the Tnn, may be described as a single mountain rising to 
the height of 2800 feet alxne the level d(‘ the sea. Its norlh- 
w(jsteru foot may be said to touch the base of Snowdon beneath 
the pass of Llanberris. 

Our first ascent was up the northern side of the mountain, to 
its summit from the back of the. Inn at C.'apel (hirig, and in gene¬ 
ral terms, it may be said, that three ia)cks, at iirst sight dilfering 
considerably from each other, presented tliemsi'lves to our notice 
in succession, each prevailing at differemt elevations. The 
lower third, or th(‘ bascg as it may be termed, <‘onsisted chietly 
of a rock which is often so slightly granular that, at first view it 
njtpeais liomugeiicuiis ; the Jiiiddlc legion ajjpeared to consist 
priueijially of slates, and tlu' upjier [lail ol’a rock nhieli some- 
liims has gri'ally tin,'appearance of a gret'nsione, hut manifestly 
paifakof the nature! of those at the base. 

/\ close- iiispcftfion of the preivuiliiig ren-ks of the lower third, 

eir base, e'f tlu* memnlain, Iniwe've'i', discoMus, when assisted by 

lh(' glass,that (hey are- conqieKsod eif a trausluc.ent substance!, enve- 

|o[>ing' very miimle portions of a gre-em matter, inqtarliiig to the 

gre!y cejhiur of tlu' veiek a greenish tint, wliieh is heightened to 

'.'re'e'ii bv the- addition eef uiedsture! : when re elue^tid le> small thin 
%! • 

Jragnu-nts, tin- tiausinitted light, is giee n : in'a larg'c proportion 
of eiiir specimens, no epun lz nor ;niy eUher substance apjiears tei 
be inibe'e!de.,d, nor does any ene-r\ e sce ti<‘e take jdace on expeising 
tlie-m to the a(!tiem of muriutii: acid : in e){he-rs, however, of a. 
i uge-r uiain, se)me! e.lH-iA ese-e-nce; e)ceurs ; in otlu-rs again, small 
1 ranspaient eiystalliiie [jurtie-Ie-s are! imbedded, wliiedi do not 
\ ield either tei the! knife! eii ae-iel, and which wo, therefore, ee)nsi- 
de!r to bc! felspar, being of a more lamellar structnre than quart/; 
the lowe r lentk often contains imbeddeel masses ofarnuch closer 
grain, and Irarder than the rock itself. d'h(-s(! rocks yield easily 
to the- knife, passing before it intei a greyisli peiwder, and their 
fracture is uneve-n and splintery ; wo ce)nsider them to consist 
(*f a spe-eies e>f ste.-atite enclosing c!hIorite', anel we ar<! so inclined, 
not. simple from their geneial aspe;cl, but alse^ from the nature eif 
om- ro( k with which the-y are associut.ed near the base of the! 
mountain, anel oj)pe'site te) the back eff (’apel (’urig Inn. It 
perftH'tlv resemble s a sle-atite of a greenisli or ycllowish-grccn 
cohmr, probably from the more inliiAnte disscmi»ialie>n of tlu: 
chlorite through its mass ; for chlorite does not, as iii the former 
rocks, appear in minute particles, as its partly weathered edges 
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still incline to green, though the absolute surface is a greyish- 
white, and its structure is in some degree slaty. It contains, 
besides felspar, masses of a white substance, which in the inter¬ 
nal part of the rock are translucent, w hen w eathered white and 
«)pat[ue ; these have much the aspect of hornstone, and often 
inclose crystals of qiiart/, in their cavities ; they scarcely yield 
to the knife ; they vary in si/e from half an inch to six or seven 
inches in diameter; andthfiy appear to us to consist of the same 
material as the rock itself, but include a far greater proportion 
of siliceous matter, and Ave believe them to be of contemporane¬ 
ous origin w ith the rock inclosing them. 

The slates of the middle region of the mountain occasionally 
do not differ in their external characters from ordinary slate, 
but by transmitted light through the thin edges, they often, 
thougli not always, appear of a green colour. These slates, as 
w'ell as the rocks, frcrpiently contain small cubic crystals of iron 
pyrites. 

The rocks of the upper third all partake largely (aF the aspect 
of steatite, which, though it may be said to form the imbedding 
substance or paste, has often a crystalline aspect, and is always 
porphyritic from its containing distinct macled crystals of trans¬ 
parent felspar, opacpie calcartmus spar which effervesces with 
muriatic, acid, ami prismatic crystals of a blackish-grecu augite, 
afforiling cleavages suilicienlly brilliant Ibr tl>e use of the reflec¬ 
tive goniometer; the rock is geiierally of a greenish colour, 
which is rniicli heightened by the addition of moisture, and tl\e 
examination of it in that stat e discovers the presence of a multi¬ 
tude of minute particles (probably of t.hlorit<f) of a much brighter 
green than the augite, and to wliich the' green colour of the rock 
may be attributed, 'fhese n)cks are of considerable hardness, 
t>ften very liard, and they sutler so little from exposure, that the 
weathering has scarcely j)iueeed(Hl to tlie depth of one-fourth of 
an inch into the solid rock, and w e could easily distinguish this 
upper rock by a peculiar external roughness. It veturu.s a ring¬ 
ing sound, when struck 1)y the hammer. 

ibit although the rocks ubovementioned prevailed each at 
(lifferent elevations, further invest igatioii proved that tiie slates 
of the mid<lle, and the steatitic rucks of the hnver region, are 
fre(|uenlly interstratiHed: this was ol)servc(l in very many 
instances in crossing the eastern side of tlie mountain at a tron- 
siderahle elevation, and again very frecpiently on the side of the 
road near Pont y Cyffin at the eastern foot; but in no instance 
did we observ(? the rocks of the summit so (Circumstanced. 
Near Pont y ('ylfin lik(!wise we clearly perceived several in¬ 
stances in which tlie same rock as tliat prevailing at the base of 
Mod tShabod, passes into a greenish slate, w hich is soft and 
granular. * 

Put it must be remarked that this inteisticitihcation of tlu^ 
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slates with the rocks of the base iwvaviabiy takes place parallel 
with the ordinary cleavage of the vslates, and wherever this 
appearance is observable, it is always in the same direction ; the 
cleavage of the slates ranging, as has already been noted, 
uniformly on this mountain, and in every place we visited (one 
instance only e\cej)ted) east of north, and south of west. 

The dip of the slates, however, on this mountain is by no 
means regular : in tin; up])er part of their range on the nortbem 
side, they are nearly vertical, while on the southern side, tiny 
dip at a considerably low angle towards tlic north-west; but 
in, the middle region tow'ards the south-east, at an angle of . 0 - 1 ”. 

The slates, as well as tlie rocks of the lower region, both 
where they are iut.erstratified, and where they appc'ar separately, 
have a remarkable tendency to assume the form of steps, or 
terraces, which is considered to he characteristic of ro<iks 
belonging to the comprehensive traj) formation, as wadi as in 
anotlier particnlur, namely, in assuming a semi-globular form, 
w'liicli does not seem to bo the consequence of atmospherical 
a(;tion ; this appearance w as observable in very numerous 
instances on this mountain, and elsewhere. 

lliere is one circumstauee relating to the st ratification of the 
slates and slaty rocks of this mountain whitdi deserves mention, 
because it involves appearances that would tend to mislead, 
wiihont sufiicient investigation. It is well known that slates 
have a tendency to saqiarate into arhoudne form; and in stweral 
instances on this tuoimlain, the lines at which tlie slates wamld 


so separate were rianarkably distinct on masses presenting a 
surface of 20 or more feet every way. But these lines of appa- 
leni, and often of actual separation, were much stronger than 
those of the. .slaty cleavage, !)eing (iontiniious cpiite uc.ross the 
surface of the mass, at about a foot apart, and above an iucli in 


width and depth, assuming, thei\.'fore, the ajnpearance of lines of 
regular stratification. The Ibllowing sketches show' the appear- 
;;nces observed on two neighbouring surfaces, of which the 


lightest lines, representing the slaty cleavage, are in the same 
direction in hotli; while the limes of apjiarent stratification are 
in opposite directions, both nevertheless tending to produce the 
rhombic form. 



The extremely unfavourable slate af the weather did not per¬ 
mit that nice examination of the rocks of this mountain, which 
alone would have enaliled us to detect any vestiges of organic 
vemaius, if ^ny exist in them. In the garden wall of the Inn, 
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we found in a mass of rock perfectly resembliii;^ some of the 
varieties plentifully distributed at its base, the impression of a 
shell, much resembling’ those whicli have boon so abundantly 
discovered in what hitherto has been termed greyvvacke, near 
the summit of Snowdon. 

In the loose masses lying beside the road near Pont y Cyflin, 
we found several shells, some resomblinp; those just mentioned ; 
others dilfering from them. These masses had apparently beoi 
cut from the rocks on thcj side of the road; some of them were 
slvity ; others were not, bnt perfectly resembled the base rocks 
of Moel Shabod, from whit'h their locality was separated only !)y 
the road and (he river, '^fhe slate is occasionally hard enough 
to scratch glass, is translucent on the e<lges, and green by trans¬ 
mitted light, but externally has the character of ordinary slate. 
Tn one of the st»>nes used in the construction of the tap,’' 
belonging to t!apc;l (hirig Inn, neai- the door, Ave (Abserved a con¬ 
siderable mass containing the impressions ofsevcnal shells. 

The sides of Alofd Shabod are in so considerable a jlcgrec; 
covered by herbage,—by grass, by fern, anrl here and there by 
heath,—as on a very large proportion of its surface to hide v(;ry 
completely the rocks from observation ; tins, we cannot donln., 
has arisen from the deeoinpositi(.)n chietlv of (he slates prcvahuit 
in the middh; region of the mountain. On the northern side of 
it (w(' had not an op[)ortnniry of observing tlie southern side at 
about the same height), there appears u sort oft.errace c(jvcrcd 
by long grass, hiding from vieAV the summit of the slates, and 
between tliem and the ])Oiphyritie rocks constituting the upper 
part of the mountain. Above tliis terrace,.we found no ajApear- 
ance of herbage, nor any slaty rcAc.k ; the whole consisting (d' 
loose blocks of the rock already described as constituting the 
upper third part of the mountain, d’hese blocks are of very con¬ 
siderable size generally, tying witlioiit regularity, and tliey liad 
no appearance of the ('olunmar form, except, peijiaps, in a vtay 
few instances ; hut on a considerable ptn t of A\'liat may l)e termed 
th(> long line of its summit, which is often less than 20 feet in 
breadth, largt; and appartuitly eohnnnar masses Avere ranged side 
by side in a horizontal position, across the ridge in north and 
south direction, and always ])r('scnting an edge up])ermost. 

The seeming dillereiice in the mineralogical eharaelcrs of tlu; 
rocks of the summit to those of the rotiks of tlie base, their sepa- 
ratitm from the slates by a grassy terrace, and the disappeaianee 
of all slaty natks on tluj uppt.r third of tlie inoimtain, inc'uc(Hl 
the suspicion that (he rocks of the summit might possii)ly form 
tin; iiueleus of the mountain, and if so, that the slates tind rocks 
of the base might, perhaps, have been dt posllcfl upon them. If 
this Avere the ease, analogy led us to expect that a careful extt- 
niiiiation of the southern side of (he Jtunuitain, Avliieh is l’i«r tnor<i 
precipitous, and, therefore, in its upper part less covered by 
herbage than its northern side, would ex])osc the slates and 
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lower rocks in mantle-shaped masses; we did not, however, 
succeed in realizing this expectation, for on both sides, the 
cleavage of the slate is in the direction of north-east and south- 
wesl, being on the norlhern side nearly or quite vertical in their 
nearest aj)parcnt place to the summit, while on the southern 
side, the di]) is towards the mountain itself at a considerablv low 
angle. There were, liowever, some circumstances which tended 
to confirm, though tliey did not fully satisfy us, of the correct¬ 
ness of the notion, that the rocks of the summit constitute the 
nucleus of the mountain. On the south-east side, there is a 
small lake, calletl klyn y Foel, perhaps 1000 feet below the 
summit of llie mounlain. About 000 i'eet beneath this Llyn, 
w<! observed a rock much resembling that of the summit, as it 
wer(', protruding from the; side of the mountain, but did notper- 
cei\c the mode of cemnexion between it and the slates on each 
siile and above it. Again, above the I-lyn, we found the same 
)(a'k, di|)])ing down in continuity, from the summit, and also 
apparently beneath a vast mass of slates, their actual contact 
being covered only by about three f(;et of alluvial matter. 
Again, having crossed the dip of this apjiarcnt buttress of the. 
summit rock, abo\ (.' blyn y Foel, we descended over slates and 
slaty rocks perfectly resembling those already described, the 
slaty ehaivage b« ing constantly north-east and south-west; but 
ill our long walk in returning to Capel (Jurig down the slant of 
(he mounlain, we peia-eived wliat we supposed to be stdl another 
buttress of the summit rock, covered on both sides by slates. 
J\Otw itbsiaiuling thesis repeated ap[)enranees of this rock in the 
manner aliove described, it would |•e(jnire a much longer time 
tli.m w<' could devote to the investigation to ase.ertain whether 
or not the imelcus of the momitain be of the rock ajipearing on 
(be siinnnit, and we wish to recommend this examination to 
flit lire observers. 

ft mav be mentioned, that in traversing tlic long and narrow 
ridge wliich eonstltut(;s the summit of Moel Sliabod, we per¬ 
ceived two ('basms, at a little distanei! apart, fnnn 10 to 20 feet 
w ide l aeb, and traversing the summit in nearly a north and south 
diieetion. M'he eonlinualion ol‘ these cliasms was soon lost 
bmieatb the grass covering to a great heiglit the more easy 
slope on the iioi theni side, but they were perceive<l to a great 
d.eptli down its pieeipitous side on the south. Tlnyy descend 
nearly to Flvn y Foi l, though in great, degree tilled by ruin and 
alluvial matter, as we could perceive in looking upwards from 
the banks of that Lake, ’^fhese chasms appeared to be the con¬ 
sequence merely of the separation qf‘ the rocks. The rubbisli 
with which they were tilled at the summit appeared on exanii- 
naliou to consist altogether of fragments of the adjacent rocks, 
which, however, might ])ossibly fiide the substance of which 
they may be tilled (if indeed they be dykes), except where it 
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has been decomposed by (he utmosphere, and carried od by (lie 
rains. 

Amouii tVie loose masses on tlio moimtain, and immediately 
around it, we found several varieties of rock which deserve 
iiiention. 

1. Considerable masses of a rock which is extremely common ; 
it is very hard, cuts glass easily, and yields with didiculty to 
the knife ; breaks with a Hat conchoidal fracture, and has much 
the aspect of flinty slate, but is frequently porphyritic from 
small imbedded masses of opaque calcareous spar, and transpa¬ 
rent crystals of felspar. By the assistance of a glass, howevei;, 
this rock ap})ears to liave a somewhat granular texture, and a 
waxy lustre, and greatly resembles those of the masses inclosed 
in the rocks at tlie foot of the mountain, and which we con¬ 
ceive to be of contemporaneous formation with the rock itself. 
The colour has a tinge of green, derived, as we conclude, from 
chlorite, which appears arranged in irregular, though in some 
degree paralltd lines throughout the xnass, and are completely 
green by transmitted light. Other varieties do not yield to the 
knife. On the mountain, we found a loose mass consisting of 
crystallized quartz, opaque felspar (?), and chlorite in small 
quantity ; and near the foot of it a rock, not diflering from those 
of the htise inclosing small ovate or rather elliptical masses, of 
aboiit the same ajipearaucc and liardness as the rock itself, 
arranged in one direction through the rock. In the wall of tile 
Inn garden at C^ipel Cairig, a fragment of considerable size of a 
rock which consisted of somewhat round masses varying in size 
from a pea to that of a cricket ball, of a substance which appears 
homogeneous, yields with difliculty to the knife, and has the 
aspect of some of the closer grained varieties of the base rock: 
these were cemented, and coated by a substance, which is soft, 
slaty, glistening, and somewhat unctuous to the touch, and 
which is manifestly talcose. In a held on the other side of the 
road to tliat on which “ the tap ” of the Inn stands, a very 
large mass of what may properly be termed a puddingstone, 
consisting of nearly s[)heric >l masses about the size of a nut, of 
crystalline quartz, connected sometimes with calcai'€ous spar, in 
other instances containing a substance that apjiears to he the 
hydrous oxide of iron ; these masses are imbedded in great 
quantities in a paste, not to he distinguished from soim; of the 
base rocks, but very much harder, probably from the mechanical 
dilfusioii of silex throughout the mass. 

The continuance of rain, and the mist which unceasingly 
euvek>pe(l Snovvdon, rendering it still nearly impracticable to 
ascend that mountain, we ventured to sot out with the intention 
of seeing the rocks of the Pass of Llanberris forming one of the 
grand separations of Snowdon from the neighbouring mountains. 
In this, wc were only partially successful, us the rain continued 
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the whole of the time wc were in the Pass, and sometimes fell 
very heavily ; we did not, therefore, reach Llanberris. 

flavine; been informed by Mr. Dawson that he liad discovered 
a trap dyhe on the very summit of the Pass, un<l tliat we could 
not descend without treading- upon it, we sought for it with 
much attention, and repeated our search upon a subserpient 
visit, but in vain. Tiie summit appean'd to us to consistchielly 
of alluvial matter, among which we found, and especially in the 
horse road, several specimens of a rock much resembling dccom- 
^osin‘»* greenstone or trap, not very uncommon uj)on Moel 8ha- 
,jod, and of a similar character to the decomposing rock on 
Cader Idris, which has given rise to the notion that volcanic 
debris arc discoverable on the latter mountain : the cellular 
ap])earunce of the rock is derived from the <lecomposition of 
the particles of calcareous matter which once lilhul its cavities, 
while the blackness of the mass arises from the altered state of 
the iron included in the chlorite, fenming an integral part, or the 
<-.olo\ulng matter of the rock itself. 

The sides of tlie pass, as its name denotes, rise to a great 
lu'ight on both sides; but they alforded us, so far as we were 
able to inspect them, no variety dilfering in any important degree 
from the slates and rocks of what we have termed the base of 
Moel Sliabod. and tlu^ slaty cleavage runs in the saim; direction ; 

\ 17 ,. north-east and south-west, dhe same rocks, as far as wc 
were com])oteut to judge of them from below, or from the nume¬ 
rous and often very large fallen masses, were the same to the 
very summit, with the exception of a few varieties, which we 
shall presently notice. VV^> perceived many instances on the 
]'.;r"(; scale of their taking llu^ rounded form already noticed, 
'fhese scjvavato masses are oi't.eii travc:rst>d by nearly horizontal 
lines, (ir l>y small cavities which, from their nearly ovate tigures, 
mioht be assumed to havi; been derived from their liaviiig once 
lieen occupied hy substances of similar form : they do not, how¬ 
ever commonly present any impression ; but the surtace of seve¬ 
ral fallen fra"iuents of considerable din ension that had sepa- 
ratial along Ihese lines, were covered by cavities altogether 
rcsembling^eacli otlier, and several of them presented on one 
mass the casts of ribbed sln lls. These lines of cavities, it will 
be observ(‘d, being ne;\ily horizontal and parallel to eac,h pther, 
were about, but not quite, at, right angles to the slaty cleavage 
of the rock. We succeeded in detaching the. impression of a 
shell Iviii"' in one of these nearly horizontal lines, from a rock 
perfectly resembling that vaiiety, at the base of Moel Shabod, 
wliich lias most the appearance of homogeniety. 

Amom>- tlie fallen masses in this pass, we found some resem- 
blino-dinl.y slate, and possc'ssing.tlu! same character, though 
harcrer t.hantliose occurring aronud and upon iNb'.el Shabod. VVe 
also found masses greatly resembling a steatitic snbstauce, of a 
vellowish-white colour, and so hard as to yield with dilUculty t*o 
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the knife, though here ami there yielding to the action of acid ; 
also other varieties more decidedly slaty, of a yellowish or green¬ 
ish colour, and softer. The following varieties of rock were also 
found in the pass. Masses n'scmbling in every respect the 
base rock of Moel Shabod, inclosing others of a darker colour, 
which also were softer, and very decidedly steatitic. N cry large 
masses of the same rock, ol'ten liigbly steatitic, enclosing flinty 
slate, in pieces from the size of a pea to that of the human head. 
A steatitic rock composed of small particles of various colours, 
forming in the aggregate a paste of a greenish line, t iiclosing 
(apparently) angular piia-es of flinty sla(e. Red and white horn-r 
stone enclosing translucent c^uartz and steatite. It could be 
perceived only on the weathered surfaces of many of these 
rocks that their structure was slaty. 

Our curiosity was naturally ilirected to ascertain Avhether the 
large slate (piarries of ]N'ant-fiancon constitute a part of the 
general scries or not. Thesi; ([uanies are situated near the foot 
of the northern termination of a mountain, a little on the w est of 
the road from Capel Cnrig to llangor, about two miles beyond 
the Inn at Tyn y Mai's. They consist <d‘thre(.' ])rincipal < avitit;s, 
averaging, perhaps, 200 to 300 feet in depth, by as many in 
length and width. About 030 men and boys are employed in 
(juarrying, splitting, ami trimming tlic slates. The lx st are not 
blasted, but s[)lit by wedges j)arall( l to their e.h'avage phuui; and 
thus thick masses are obtained, wbic.li again arc split, by means 
of a mallet, ami the application of the edge of abroad and sharj) 
chisel parallel to tin; la.mime. The slates are of two piincipal 
colours; viz. of the ordinary slate colcmr, and (»f a purplish or 
reddish hue : the latter are eonsideia'd as the hesf, slates, being 
of a finer grain, and splitting readily into thinner lamitia'than 
the others : occasionally tlnae appear sp(;ck.s or lai g** [)afc}ies of 
u green (H)lour, also ha^ ing• a slutv fracture', but of a.closer grain, 
very much harder, and translucent on the edges. The rjuality 
of the slate ol'ten varies greatly in a fe\v yards, or e\ en feet. 

In what degree the slates of this (ptariy partaki; of the natiin' 
of chlorite, it is, perhajts, iinpossi!)le to determine; it is very 
certain, how'cver, that the irregular surfaces produced by fVa.e[ur- 
ing the slate in a direction op[)osite to its cleavage juevsent a 
granular aspect and ghmmevitig lustre much n^semhling chlorite, 
and that a considerable hut very iri'egular vein of fjuartz ami 
chlorite accompanied by calcareous sfiar, traveises (lie slates, 
the chlorite being sometimes in a crystallized state, sometimes 
in the form of slaty chlorde ; large masses of tlie latter are 
observable on the south-eastern part of the (piany, and those 
blocks of it w ere very numerous, as were also rolled masses of 
it in several j)arts of the w orks. 

The cleavage plane of the slates here, as every vvlierc else, is 
in the direction of north-east and south-west, and dips to 
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the south-east at about 68°. On the sides of the quarry were 
perceived numerous fissures possessing a certain degree of 
parallelism among each other, though wanting completely that 
evenness and continuity which belong, generally speaking, to 
the lines of regular stratification; and as these fissures are 
nearly horizontal, they serve materially to assist the quarry-man 
in ins operations: fissures in a downward or almost vertical 
direction nearly at right angles to the cleavage plane, are less 
common, l)ul experience has proved that the slates in mass may 
be split with considerable ease in this direction, though without 
producing an even surface ; tlnis reducing them into fragments 
partaking mor<i or less of the rhombic form common to slates 
after long exposure; to the action of the atmosphere. 

As the slates of this ipiany dij) uniformly lou'iit(h or under 
tin northern termination of the mountain at the foot of which it 
is situalcd, we became desirous to ascertain the nature of the 
rocks constituting tin; high ridges crossing in the direction of 
north-('ast and south-west, the higher parts of the acclivity, and 
nhich of course are incumbent on the slates. Ascending, there¬ 
fore, we cautiously examimd every rock in situ to a considerable 
height. For some distance \v(; found only u purplish slate ; but 
the following sketch will serve to explain what w’c perceived : 



, (iuurrjf 


//. Continuation of the ([uavry slates, bnt less firm, and of a 
pnrplislr colour. 

h. A giannlar rock, yet somewhat slaty, res(;ml)hng the base 
rock of Aloel iShaboJ, and etfervescing by the application of 
ucirl. 

c. Clreeii slates, resembling cliloritt; slate. 

d. A green granular rock, containing round masses of calcare¬ 
ous spar, decomposing on the surface'. 

c. ISlates. 

A rock cbietiy resembling r/, but containing abundance of 
crystallized (piartz, and occasiontiflly clilorite: efiervesces in 
patches ; but in some places appears to consist cluefiy of 
steatite. 

g. V"ery bard slates of a greenish colour. 

h. Rocks resembling/‘and r/. 

Most of the rocks and slates of tin; pn.cediiig sketch greatly 
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resemble those of Moel Shabod, that we cannot hesitate in refer¬ 
ring them to the same era, and here also the direction of stratifi¬ 
cation is in the plane of the slaty strnctnvo. 

In our walk to the Inn at Tyn y Maes, we examined the rocks 
which have been cut through in forming the new road to Ban¬ 
gor nearly at ri^ht angles to tlie plane of stratification; but we 
observed only the repetition of the rocks already noticed, alter¬ 
nating, perhaps, 10 or 1‘2 times with slates, differing little or 
nothing from the varieties already described. 

At Ben Cdog, which is nearer to Ca})el Curig than the Inn 
at Tyn y Maes by about two miles, we found a considerable 
change in the appearance of some of the rocks. The prevailing 
character here is so decidedly stcatitic, that the lock often 
assumes the appearance of a slaty steatite, or of a talcose rock 
of a green colour, sott enough to yield easily to the nail 
on the cross fracture, and coated on the plane of its regular 
cleavage by a soft shining substance which a ppears to be green 
talc ; occasionally, however, it is harder, sp.itting readily into 
thin lamime, the edges of which cut glass readily, though the 
plane surfaces are soft; W'e conceive this, therefore, to consist of 
alternate and very thin layers of talc and quartz. Spci-ks of 
calcareous spar appear in some places, and here and there also 
macled crystals of transjiarcnt felspar. Another rock with 
w'hich the above are associated appears to consist of greyish 
steatite, which is very hard, owing as w'e assume to distribution 
ofsilex through the mass. This rock has been cut through close 
to the bridge of I3eu Olog, exposing its enclosed masses often of 
some inches in diametttr, of cryslallino calcareous spar, ofwdiicli 
the crevices arc filled by trausparent (juartz ; but as some of 
these rocks effervesce on tlie application of acid to the surface, 
the carbonate of lime appears in these instances to he generally 
disseminated throughout the mass. A rock also occurs here 
plentifully, which is Hiu;ly granular, of a bluish-grey colour, and 
extremely soft, which, by exposure, loses its colour, and passes 
into a sort of yellowish slaty steatite, which is very hard, and 
perfectly resembles the steatite already noticed as having been 
found among the debris of Llanberris Pass. It is said to be 
among the slaty talcose rock above described that the lione- 
stone' is found and quarried near this place. These slates ami 
rocks are inierslratified in the usual direction of north-east 
and south-west. 

On the low walls of Ben (dog nridge, we found several 
masses of slate, an<i of rock havitig more or less of sluty struc- 
turn, containing the impressions and casts of shells. 

[ii the walls bounding the New Hoad between Ben Glog and 
Oaj)ol Curig, we observed very numerous tabular mtisses of a 
rock having much the aspect of a Hinty slate, and perfectly 
resembling the loose fragments already described as occurring 
arnmid Moel Shabod. and in Llanberris Pass. These ialmlnr 
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masses we cannot doubt from their form were found iiiterstrati* 
tied with the other rocks of this neighbourhood, and from the 
trifling appearance of dislulegratiovi on many of them, \ve sus¬ 
pected them to have been quarried for the purpose to which they 
jiave been applied. We did not, however, succeed in lindiug 
tlie (juarry, owing, perhaps, to the still very unfavourable state of 
the weatlier. We have sinc(“.been informed by i\Ir. Jos. Woods, 
that he has seen the quarries in question in that neighbourhood, 
and that these masses are 1‘ound as we had suspected. Holled 
masses of this rock, both jporphyritic and otiiervvise, prevail 
every where iii the low ground anil valleys, and have been much 
used as a ljuildiug stone. 

On our return to Ca])el Curig, we passed the foot of Trefan, a 
mountain of considerable elevation, whose remarkably serrated 
outline, and rugged scarp attracted our attcnlion, and induced 
the wish of ascending it for the [)urpose ol‘Ipcconiing acquainted 
with the nature of its constituent rocks. Hut the extreme wet¬ 
ness of the weather deprived us of the power of seeing much 
that would have been highly interesting. Mr. Dawson after¬ 
wards presented us with a specimen ot" a rock having tiie ap])ear- 
aneo of a conglomerate, and resembling some ‘already described 
as appealing near the base of Mool Shabod, and which he 
ird'ormed us prevailed on the ascent of Trefan. The same gen¬ 
tleman showed us a small fragment of one of the two remarkable 
upright pillars on its summit, wliich resembled some of the small 
grained roi ks, hereafter to hi; iioticed, us oemuTing near tJie 
summit of Snowdon. 

{^T'o in: coiitiiiitf'ii,) 


AuTifJi.i: 11 . 

On Sitivi’ons Pelrif aviions imhedded in Vnleareous Rock. 
liy the Uev. J. J. ( a)nybeare. 

(J’o tlie Editor of the An/ntfs oj Rhilosojdn/.) 

DEAlt SIR, jiaf/, lutslon, Orf. 2, 1822. 

Till: perusal of tlie note occurring at p. xii. of the preface to 
the ‘‘ Geology of kaigland and Wales,’' has induced me to sub¬ 
mit to a rude examination sucli specimens as 1 possess of silice¬ 
ous pigi ifactions imbedded in eulcareous rock. [ wish that my 
results were more calculated to thrhw liglit upon their produc¬ 
tion, and that they may induce some one better qualified to pay 
the subject that attention which it tlcinands. 

1. Cor(d in separate Jhaaelies prulrading front the Surface of 
Masses {apparenlhf either Nodales or xrealhervd Portions) of dark 
hide LimVstone {Mendip Hills). —The, exposed portion of coral 
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entirely siliceous, and in parts studded with minute crystalliza¬ 
tions of quartz. On exposing the mass to the action of diluted 
muriatic acid, I found that the siliceous matter of the coral 
penetrated but a very little way into the limestone; even at the 
point of entrance the branch became smaller, and its organic 
character much obliterated. 

2, Siliceous Petrifactions of the Stems and Plates of the 
Encrinite benutifulli/ preserved in Relief on the (iceathere.d/) 
Surface of himeslonc Elocks. (Banin^ton C/eve, and ISIen- 
dips.) —On exj)Osure to acid exhibited the same phamomena 
with the jneceding. In both cases even the smallest no¬ 
dules or jilates of limestone exhii)it. in their interior, organic 
portions, of the same species witli t hose siiiciiied on their sur¬ 
faces, but preservoil as usual in calcareous matter. A lucky 
fracture, even while 1 am employed lu transcribing' mv notes, 
lias denuded for me a braiieh of coral, which is coiiverteil on the 
surface into silex, but almost from the point of entrance is con¬ 
tinued in calcareous spar. 3'he limestone in whieii these fossils 
are imbedded gave, upon solution in a dilute acid, a residuum of 
from six to seviai per cent, consisting ehieliy ot silex in a state 
of minute division. It struck me forcibly that these and all 
speciunais of the same nature, which I recollect to have seen 
from the mountain limestone, appear either to have been detached 
from the exterior of the strata, or to iiuve oceurred in small 
insulated masses. This, joined to the eiremnstauee already 
noticed of tlie change which takes place in the siihstanci; of the 
fossil after its entrance into the limestone, induces a conjecture 
that the sourci; of the silex is to he sought for in the iron sliot 
marie which occasionally tills up the interstices Ix lween the cal¬ 
careous strata. On the causes which may liav(>. operated to 
produce, either in this or any other formation of limestone, the 
alternation of marly or slaty lieds, 1 do not*venliae to sja'cnlate. 

3. Grt/p/iitcs preserved in coarse Clialcetloin/, from J)unr<icen. 
—These are fomul both in the solid lias and in the mailei which 
alternates with it. A portion of tlu' former, in which a chaha - 
donic shell was totally envelojied, ad’orded with acid a residuum 
of silica mixed with a small jjioportion of alumina, iron, and 
bituminous matter. The whole residuum amounted to nearly 


16 per cent, of which tvvo-tliinls at least must have been silica. 
In tlie lias which furnished these specimens, 1 observed large 
cornua siinmoni.s having their interior partly studded with crys¬ 


tallized quartz. The composition of the lias beds, especially^ 
towards tlmir exterior, is so variable that other specimens might 
possibly furnish a yet greater pro))or(ion of silex. 

4. -4 Specimen of Cf/aleedonic Shell ijnhedded in a vert/ Chalk(/ 
Form of Green Sand (from near Stonrhead, Wilts). — fTom the 
nature of the matrix, the action of diluted acid very readily' 
extricated the shell (a portion of a large pecten.) The acid then 
attacked the shell itself, and before its action ceased^ had dis- 
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solved a considerable portion of'it, a tine siliceous powder falling' 
during the process. The iindcstroYcd portion of the shell 
rcnvdined as a thin irregularly shaped mass of chalcedony. (3n 
this of course acids had no further etfcct. The specimen, there¬ 
fore, (exhibits '<1 singular instance of a shell preserved partly in 
siliceous and partly in calcareous matter. 

These are the only cases of this phenomenon wliich 1 have 
hitherto had the opportunity of examining. 

iH'lievt' me, my dear Sir, ver}' truly yours, 

, .1. J. OoN YUEARE. 


Articj.e III. 

Oj/ the (of fhe hMaterni Wills, 
l>y the Ivev. .1. .1. (Jonybearo, 

(I'o the iMlilor of th.e AnimU of Philoso/)hi/.) 

i>j:aii sin, nnn,. ort. 4, 

.\ .^iroirr residence at, Malvern Inllu! smnmer ol‘ lS‘2i enabhal 
me i<.> verilV most, of the. .stal<'m<Mits contained in yoiu* brother’s 
v( ry aecm ulc survey of its ncighbourhoo<l, ;ind to observe vsonut 
itov cir(nnu.>tances, the detail of which (as they are unnoticed 
or not. vnnved in the same light, either hy that gentleman, or by 
Mr Horner), may, perhaps, be rigarded as c.ontrilmting 

some\\ltat more towards the history o( that interest mg t ract. 

I would first notice the characU r of the. two remarkable con- 
gloineratos c.onnei ted ^vi1h tin; syenitic roclc.'^' 'fhe lirst of these 
occurs in blocks (which 1 was nnahle to trace to their original 
' >(g) a little southward of the road leading to the Wyidi. ( 1 htr 
’ all in particular wliich supports tlu; ground in front of the c.ot- 
tvig(g nauu'd iVorth l.oilgi.', contained many s|)e,cimens of it.) 
It is composed ot amorphous noduh'S of the small-grained red 
syenite, abonudiiig in h.Ispar, imbedded in a paste, so precisely 
resi'inbling the noilnles t iienisel\I's, as to juecludc all supposition 
of its being a uiechanical mixtuK;. A nuoiiiposed granitic rock, 
(as it has been tenneiM ])osscss!ng nearly the same characters, 
was found by my tViend Dr. Daubeiiy in loose blocks near Ard- 
namiichan, A. 11. .^1. llotie ((ieologie de f I'h'osse, p, 22), men¬ 

tions a rock of the same nature as occurring near the; Fall of 
I’vers. (See also Dr. Macculloch’s (.’lassfticatioii, p. oHO, G. (i.) 
Another conglomerate, evidently belonging to the same class, 
was found in si/it on the road leading from (.'asilo iMorton Com- 

* arc*, il’ I niisCiki; not, llio last, rorlis inciiHoned in 3Ir. I’liillips s ( ata- 

logoe. Tlu; fornn*r is probably that describcMl by iNlr. Ij. Homer, T. (.J. S. vol. i, 

yon. It . (tVtur Series.) . /. 
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mon lo Ragstone Hill. In this both the nodules and llie cement¬ 
ing mass are of a dark and apparently homogeneous trap,* not 
much unlike that througli which tlie })assagc of the Wych is cut. 
'Phis rock, especially the imbedding paste, seems to decompose 
with great readiness into a greasy clay, )- a character often 
observable in the less cryslalline and obscurer forms of green¬ 
stone. The quarry from whence my specimens were obtained 
exhibited no traces of stratiheation. llotli t hese conglomerates 
occasionally contained nodules of quart/,. Whether they are to 
be considered as contemporaneous with, or ])osterior to, the 
formation of the great syenitic mass with whi(;h they are con¬ 
nected, I. cannot pretend even to conjecturco Appearances 
certainly occur which might countenance lln^ belief that there 
has been, to some extent at least, a second inhltration or injec¬ 
tion of matter identical with one or other of the constituents of 
the original rock. 3'hus in one spot 1 found a vein t)f white 
felspar containing angular fragments of dark green trap. Some 
other of the felspar veins woidd, perhaps, b(; held to be true 
veins, and the dyke observed l)y IMr. W. Pliilllp.s secans to have 
every pretension to the character of a Inic (lyke. 

At the north or rather north-wa'st extremity of Rag,stone Hill 
the greywacke appears in Ibrce, and assumes a mucli more cha¬ 
racteristic aspect than in those ])oints wdiere it alternates with 
the transition lime. Its slaty variedly here, occurs as a verv<iark 
(nearly black) shale, the appearanc,c of which joined with thc3 
resemblance which its compact form bears (o soim^ oi‘ the (a)al 
measures, lias tcmpterl some of the neighbouring ('.ottagers to 
make trial for coal. This end of the Hill wouhl, ])c‘rir.q)s, be 
the best spot for studying the ehuracter of the grevwacke, and 
its relation to the sy(mite. 1 have to ieg'ret that neither my lime, 
nor my health, u'ould permit my ae.eairnpdy (!xaniiuing, <n’ paying 
it a se(mnd visit.]; 

At the old shaft, known as Williams’ Mine, 1 found no trace 
of metal, aiid was dis[)Osed to acquiesce in the general bcliei’ 
that llie adventurers had been misled by the pseudo-metulIi(3 
aspee.t of the Cat .Dirt (disintegrating mica), until a lady who 
liad examined the deads with greater care, iuforme<l me, and I 
afterwards oh,served myself, that some few' portions of the rock 
contained very minute specks ofyedlow' tioppor andpaleJu's con¬ 
sisting of, or sit least coloured by, its carbonate. They w'cre tsf 
veu'y rsire occurrence, -and tlic wholi'. quantity which I saw' could 
not have exceeded a fmv grsiins. fhey w lio know the sanguine 
temper of miners w ill, how ever, undci stand that those must have 

♦ See ^ou^, p. 1.30, for an analojious fact in dolerite (iui^ite rock). On the ( on- 
nexion of trap and syenite, see De -Maccunoch on tlie island of Jtnin. 

f Is it not tilts wliicii has been teruicd hy .tlr. Horner and itlr. A\', riiillip.s stea¬ 
tite "C 

t Jland specimens are met with in wiiich it seems dillienlt to ascertain wliether they 
belong to the trap or tlic !;reyw'acke fotmation. Is it possilde that they may j^vaduate 
into eacli other ? 
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been quite suflicient indications to ground a venture on. Near 
tlie <le!jris of this niiiK; the hornl)lende and epidote may be found 
cvystalli/ed more distiiictl\% and the dark-<^reen mica ag<^iec;ated 
in laip;cr and more cliaractcristic masses than is usual. 3dic 
latter (the mica) is of that variety ^^ hich occasionally scratches 
iditss, it fuses readily bef'oro the blowpipe into a greenisii-black 
;;]ass. The disinte^raline; varitily (Cat Dirt) is more dilhcult. of 
fnsi(;n, and tlie result meie s!ae,'j;y- 1 may add that the <uiairies 
of Ledbury have of late ’prcxluct'd many specimens of a trilobite 
licarlv r( S(!iubljn”' that, cf tlie Soe.th SVh lch transition roi’-ks of 
Ds'uevawr and Ihiill, and tlnit calcar<'ous spar of a very pure 
rose c(»h»ur is found in hnoti lannnaa intevjiosed betw('en the strata 
of liuuistone. I could n<,>t find it, erystulh/ed. II' it oticurs in 
lliutstatej it. juust form speciu'cns of sinu:ular beauty. 

ilelicve nu;^ dfsir !8ir, very truly vours, 

J.Con VBiiAUF., 


AllTK’LF. IV. 


iu'jifi/ti: d/r.-'/'s'. ) (Kilux liH’il. Uy ^l..^.^Vlnch, Msrp 

(To tlu! T.ditor of tlu; Anna/s of VhHosophif.) 


sii:. 


I 


JVi w. iifl/i (hi. 7, IS'iy, 

mav 1)0 to occupy your pae,’<'s with 


i i •' i;\ 1 ', i: unwillin 

con1ro\ers\, yet as an hoe.o'-ai v n'.omlx'r of the (leolo-^ic.a! 
So.eielv i.'f Loiuh'i), I eoiisiiler it -a dul;,' 1 owe to that body not 
to allow the iiiisrenreseiitiitions of t!ui dev. Mr. 'i ouhl!; and iNlr. 
!<ii(i,or\\ iii(|i\', printvd ia yeur last number, to st and on record 
lansweri'd, j-articularlv as the Society is mentioned in their 
(ter. '1 lie hills ami a portion of tlie Hat country in tlu; north¬ 


east ol ’I ork 


shire ar(‘ now asce 


I'taiiied to belono' to the lias 


f;»rmation ; the upper lieds (‘onsist ot’ sandstone, shall’, and 
Imii.st one, with thin seam-; ofe.oal, the. lower bed of .shale or alum 
slate, but the limestom’ ;uid coal are not inierstralilied with the. 
otlu'r beds throu;;hou:, the whole (list riot, and in many places the 
ahim shah’ basstds out, or posst.’sses a very thin coveriii”', nti/ 
crif/cs' /(/cu.'i of <xeo/n^i/ lu iu'X f oeincd on!if front the inspeclion of 
It rcrif fnnilcil (listrtc !(See Introduction to Conybeare and 
Phillips’s Outlines of (icolo'nw ]>. viv.) ^ They have; considered 
the ujjpc'r strata and lower stratum as distinct I’ormations, aiul 
upon this assumption the whole of thyir statements rest. On 
such false jui’inises tlu.’y attempt to convict me of what they 
term ;j;ross mistakes, but let my account of the outline of the 
lias be compared with Mr. (hau-nough’s map, and the discre- 
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pance between me and that gentleman will bo found to be very 
inconsiderable, especially when it is recollected that six years 
have elapsed since my short tract was written. Witli their own 
hypothesis in view, your correspondents assert that I describe 
the oolite formation as immediately succeeding or being in the 
vicinity of the northern Cleaveland Hills, but my line of dcncar- 
cation, already referred to, will serve to show the fallacy of this 
statement; and llohin Hood’s Bay not being more than between 
six and seven miles from the oolite hills, I still think these may 
be seen when three miles south of that ydace. Another of their 
leading remarks is, that I associate J)anby Ihiacon with the 
mountains of the northern part of the district, “ whereas it is 
one of the most southern.” The truth is, that the hill in (jues- 
tion is 26 miles distant from the southern, and eight I'rom Iho 
northern termination of the lias formation at the loot of Kose- 
bury. 

The minor ob)e<-lions mn^'^ be dismissed in a fcov words. 
Tclay Head is in ihe oolite district (sen; (ireenougli’s may)). All 
the shale beds of the lias formation contain nodules called iionstone 
balls, consisting of carbonate of lime, clay, and perovide of iojii. 
That the hard slndl limestone, of the vale of l^ieferiiig is distinct 
from the 'riiirkleby limestoiu!, 1 am now con^ ineed bv the e\ i- 
dcnce of Prof. Bnckluml in his [)ay)er on tin; Kirkdaie c,a\e, the 
fornun’being a bed in the oolite, and the latter abed in lh(> lias 
formations. ’ ! am, Sir, your obedient servant, 

N. .1. 


Artic le W . 

Oil some peculiar Cn/s(a(s of Sii/phnh- of Pol ash. 

Hy Hicbard J’billiyys, i-’llS. J.,. Ik ^e.. 

'fni- crystals which [ am about to describe. w('r(^ preseuted to 
me by Mr. Hills, ol‘ Bromley, y)alontce o(‘the advaulageoJis mode 
of preparing sul|)liuric acid from suijjhure.t of iron ; lln v w(U('. 
formed by slow crystalli/ation in a large (ynantity of the solni ioii 
of the residuum, after y)repaiing nitric ae.id from suly)huiic acid 
and imrelincd nitre. 

ITom such a source, it would be t;.\j)ected that crystals of 
sidj)hat('. of |)()tash only would be yirocured, but as the form of 
the crystals in quv'stion’is totally dirferent from that uliicli sul- 
y>hate of j)otash usually j)resen(s, it apy)eared to me possible 
either that tiiey might contain wati'r of crystalli/ation, or excess 
of nci<l, that they might contain clilorine, or consist of a dou])!c 
salt witli an alkali and earthy base; or, lastly, that the crystals 
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might be a compound of sulphate of potash and sulphate of soda; 
some of these circumstances, it appeared to me, might arise 
from the im])urities with which nitre in the state in which it is 
imported is known to abound. 

4'he crystals are of various lengths ; the longest is about, 
eight inches, 7-8ths of an inch wide near the base, and about 
half an inch thick ; they sutfer no change by exposure to the air. 

4\) determine whether they emtain water of crystallization, ol' 
wliicli sulphate of potash is well known to be devoid ; 100 grains 
wer(j subjected to a strong red heat in a plalina crucible ; the 
ht?5s amountcvl scarcely to a grain : it is, therefore, evident that 
the cry.itals contain no combined water. 

In ordiu' to discover wln-ther the crystals contain any excess 
ofacul, lOOgmius were dissolved m watt'r, the solution redihmed 
litmus paper slightly j two grains of I'lysf'.dii/.ed earbouatf' of 
soda were adiled to it.; it then ctiased to act. upon litmus jjaper, 
and on tin; addition of two grains more (.)f carbonate of soda, the 
solution redd.ened turmeric paper strongly. Ills evident, there- 
foi e, that this small excess <'f sul})huric acid was in the state of 
mixture, and not. of' comhination ; indeed from the slight loss 
occasioned Iiy t'xposure to heat, it was evident that the. salt, 
coidd not be, bisuijihate of ]>otash, nor indeed tloes the form of 
it" erystal nioix; resemble that, of the bisalt than of the common 
snlpliate. 

i he salt does not ajipear t.o camtain any combined eblorine ; 
when nitrate of silver was drop[)cd into a solution of it, it 
laa'auie slightly opalescent, but no preeijiitation occurred. To 
.-eparati'."oiiitions of tile salt,, 1 added ammonia, carbonattmif 
amiuoaia, and c.arbonati' of soda, but no pivc-ipilatiou whatever 
ocrune.il ; therefore, the suit is not a double compound ol'an 
alkaline aiideaiLby salt. 

To iletermin-..' whether the crystals arc a compound of sul- 
.)hale of potash and of sal[)hale, of soda, it was ma^essary only 
o add tin; c-(|iii\alent (pianlity of nitrate ol* barytes. Hydrogen 
being 1, an atom oi sulphate of ptitasii is <SS, and that ol sul- 
phate ol' soda 72 ; eonsequi-ntly a salt constituted as J have; 
.supj) 0 sed it possible tins might be, would bti represented by 
<SS -f- 72 = itiO; an at.om of nitrate of barytes is 132; tbere- 
foi'e 2.3 grains of the double salt, ouglit to di;coinpose 41'2.3 grs. 
of nitrate of liarytes ; I Ibund, however, that t;onsi(lerabIy less 
of the barytie. salt was sutiieimit ; for when 40 grains of nitrate 
of barites liad been added to u solution of 2.3 of tlic salt, the 
lilleriai solutjon gave a copious prct;ipiLate on the addition ol 
sulphuric acid. * 

From tlu'se experiments 1 cimsidered the salt to be more sul- 
pbatii of potasli. In order to arrive at a knowledge of the form 
of the crystals, J submitted them to the examination of my bro¬ 
ther, Mr. M'iiliaiu Phillips, who has favoured me with the fol¬ 
lowing statement: 
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Oil the Form of the he foie-mentioned Crystals. By William Pliil- 

‘lips, FLS. MCiS. ik,c. 

I return the crystals with draw insj^s of their forms (figs. 1 to G 
inclusive, PI. XVI), of about the size of the crystals themselves, 
but made somewhat roughly, not having been done according to 
rule, but only by the eye. 

These crystals yield to mechanical division parallel to the 
planes M, T, and I*, and the following admeasurenieMls by means 
of the reflective goniometer of Dr. Wollaston, sliow that the 
primary form is a right rectangular, but not square ])rism, and 
e.specially the angles of c on ef ami r', fig. 3, on the adjace nt 
j)lane over the edge x. 

The constant convexity of the jdaue h (which, how'ever, from 
that circumstance, mav rather be considered as a series of 
planes than as one ]»lane) lias rcndere<l it impossible to obtain 
any measurement from its surface with another plane on any one 
of the crystals ; while tin; nearly constant concavity ol'the planer 
m has rendered it almost eqiially impossible to ascertain its angle 
with any other plane accurately. Arguing, however, from ana¬ 
logy, we should assume that the plane h ])robably consists of a 
combination of the planes nt and y/, ( specially since the jilanes 
a and c appear at both cxtr('mes of the crystals, figs. 2 and 3. 
All the crystals of tbese forms slicnv the same convexity on the 
]ilanes on one side, and concavity on those of the other side, of 
the plane d. 

The ordinary crystals of the sulphate ofp( 0 tash are in the form 
of two six-sided pyramids united at a common l)ase, but, souu!- 
times separated by a sliori intervening ju isni, and variously modi¬ 
fied, fig. 7. These crystals cleave parallel to the planes of the 
prism, and to that replacing the summit, that is, parallel to all 
the planes of a regular six-sided ])rism measuring on liie lateral 
planes precisely I‘20° by the rctlective goniometer, d'his circum¬ 
stance, apparently so decidedly at variance wdth the cleavage of 
the crystals figs. 1 to O', and the apparent incompafihility of their 
external finnis with that of fig. 7, iiuhu'cd me to conclude that 
this substance must be ])eculiar in possessing two primary forms 
having no relation to (utch other ; for it appeared certain, that, as 
the double six-sided pyramid may be cleaved parallel to all the 
sides of a regular hexadral jyrism, M :\i M, 'F, tig. 7, that that solid 
must be the primary form of these crystals, nutwitlistauding the 
almost constant appearance ol' a line passing along the plane o, 
in the direction of the dotted line on that plane of fig. 7, and 
which had tempted me to suspect the possibility of these crys¬ 
tals being macles, or hemitrope crystals. 

After arriving at the fore-menti<med conclusion, f showed llie 
sketches to my friend II. J. Brooke, 1‘^sq. who perceived a cir¬ 
cumstance that had not made a sufficient impression on my 
miud ; namely, that the measurement of the planes M on d, tigs. 
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1 to i), corresponds with M on f/, fig. 7, whence ho inferred that 
fig. 7 is a inucled crystal consisting of the sections of several 
crystals so united, that M on TVl or M is precisely 120°, and hence 
it Ijccanie apparent why these crystals should cleave parallel to 
those planes and to T, or, w'hich is tlic same thing, to the planes 
of a six-sided prism. The measurement of M on s, fig. 7, since 
taken, cojilirms the opiiuon that these crystals arc; in reality the 
inucles alri;ady described ; and their structure will immediately 
be perceive<l on (comparing the planes M d s T with the same 
planes of tigs. 3 and 0‘. 

Figures 1 to 6. 
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Article VI. 

Kilract from a Memoir on the C(fmposi/iou of ihe Alkaline 
Snipliurels. I5y M. iierzeliiis. 

{Coufhitu'dJ'roiti p. ~S8.) 

I, TIN'.HKFOlU'., mi.xed some subcarbonate of potash with a^ 
great excotis of sulphur, autl heated the mixture until the sul- 
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phur fused ; the combination then began to take place; the 
compound blackened, fused, and swelled. It was kept at this 
temperature until the fusion was complete ; at this period, the 
lamp was withdrawn. After cooling, the mixture was found 
ilivided into two distinct layers ; the upper was yellowy and 
consisted of sulphur; the lower was hepar, but whic h had not 
the bright red colour already meutloiual. A portion of this 
hepar was dissolc cd in boiling water, precij)ilated by muriatic*, 
acid, boiled to ex[)el the sulphurettc'd hydrogc;n gas, liltered, and 
c^vaporated to dryiu-ss. T here reniiuned upon the hlter U‘7)54 
gTaimnc; of sul[)hur. and the salt weighed 1-1 graunne. Uaviug 
observed that wlien hepar is pic'pared in considerable (juanlity, 
the sul])hale of potash is not found (.‘Ciually dispersed, I redis¬ 
solved the salt o])1ained in water, and jirc'cinitated it by muriate 
ot barytees ; O’fhJl grannirc of sid[)hate of barytes was obtained, 
which is cMpiivalent toO'lidb’) graniuH^ of sidphatc <jf ])o1ash. 
There remains then, for themmiatc? of j)olash, O'SoiS.o. contain 
nig 0‘1,> ol‘potassium, which was combined with 0 73 1 gr. <3’ 
sulphur: then 

4.) ; 73-4 :: 100 ; i()3-il 

Ihit 104'‘2 ! constitute 8 atoms, and 1.iy adding the‘4 atoms u hic-h 
escapcsl in the state o(‘sulplniretled liydrogen, we have lOatoui' 
of sidphur for one' atom of potassium. 1 observed afteiwards 
that the compound which had a brighter-red c()!our, appears only 
wlu'u sul[ihur condenses dunng the cooling ujion the iit‘par befor** 
it is <put(? hardened. As it does not iorm when tile hepar fus<‘d 
under cir with sul|)hur, and as tlie water does notcoinhine with 
its excess ol siilplmr, it appear.s to he a mi\iuri* of iu'par and 
sulphur, the hrighler colour of wliich is derived from the latuu- 
suhstaiicc*, but w hich does not loi iu a real and determinate eom- 
poiind. 

1 have already oliseweil lliat win n the .•^ulpliate of potasli is 
decomjiosed at a high lem[)erature liv sulphuretted hyih'ogeii 
gas, a bright hepar is olilaimal, whieh is [leri'eet iy 1 ranspareni, 
and ol'an orange- colour, ami ajipe.virs to he and that wiieii 

till' same salt is <U;eom}iosc'd f-y sulpluiret of earhon, A S'^ is 
formed : this is not. transparent, and its colour is not so fine as 
the tcarmer. In these cjpeuations, tlie same proportion ol sulphur 
in exc-ess usually occurs. (farhonate of jmtash weighin''- 
t)-7Sl,7 'gramme was liised with 1‘.7 gramme of suljihur, m sul¬ 
phuretted hychog‘en gas. 'fhe exce ss of sulphur w.is expelled, 
ami sulphuretted hydrogen 'gas was passed oc i r the I’used mix¬ 
ture as long; as water wa.s formed. 'I'liis fluid was always acc'.om- 
panied by suljiliur, which w'as dcjposited as long as water was 
produced. Tim operation being hnished, the mixture wcughed 
1'18 gramme. It c:.ontaincci 0‘4 1‘2 gr. of potassium, which was 
consecpieiitly comhiued willi {)‘73S gr. of suljihm’: but 

44*2 : 73-8 : ; 100 : lG(i-0 
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and 164*24 constitute 8 atoms. As in this operation, K + 

3 K S'° is at first formed, and as the atom of sulphate of potash 
is afterwards reduced to KS-, the whole ought to form A 5’^; 
but what shows that it is a detrided compound, and not a mere 
mixture, is that all tlu' sulphur of the sulphuretted hydrogeii 
escai)es with the water; unci consccpiently no A .S'" is formed, 
as happens when the sulphate of potash only is decomposed. 
The comi)ound becomes opaejue after (‘ooling. 

'fhe hej)ar obtained in tlie preccMlIng e\]K!riuumt was after¬ 
wards mixed with half its weight of sulphur, the mixture was 
clistilled until sulphur ceased to come over, when sulphuretted 
hydrogen gas was passed through the apparatus. 'I'hc liepar 
then wcMghed l'2oU gramme; that is, 1(H) jiarts of potassium 
were cumbinod with 13 bo? ol sulphur, which makes exactly 
b atoms. 

Two gramme's c>f l>icarbonate of [)olash decomposed by sul- 
phur<'t(c;d hydrogen in a similar appaiatus gave l*4b gramnu' of 
a pale-yellow oystalline sail, in uliiclx iOi) parts of potassium 
weie launbined with 61 ol' sulphur and of hydrogen, as we shall 
presently s(;e. I added one gi'amiiie. of sid[)hur, and the mass 
was agaia fused in a, cun rent, of sulplmietted hydrog’en gas, 
uiiiil the distillation of sulphur ceascul. The matter then weiglu'd 
■J'2!3grs.; thus 100 parts of potassium were combined with 
ISO parts of sulphur ; wliicli also makes !) atoms, 

ill a weighed retort 1*070 gramme of carbonate of potash was 
I'used with 0*3(.):i gr. of sulphur. Combination iimnediati'Iv took 
pla<a‘ at a lem[H;ialurc scarcely exc-eeding; that n tpnsite i’or tin' 
?•! I'.u uf suljilmr, and lh<“ mixture wa'> ('\j)os('d during an hour 
to tin; same degrc.'C! of iu>ai ; for when it was slronger, the car- 
bi.inic, aeid gas was (-xlrleated rapidK, earrying with it mmdi 
sulpimr in tin; slate ol a. wlnte vapour. Tin; tempi.'iaturc; was 
jai>.od aft(U'waids until the muss fused : when it iiad becui fho- 
rougldy li*pu;lied, and liubbles c-easc'd to appear, the operation 
was stopped. The apparatus liad lost OdOo gramme in weight, 
which was carbonic, acid that had escaped. 'I'tiis eorritsponds 
to 0-3o:>;'> of potash, of whicii one-foiirtli ecpial to 0*().SS3<S eom- 
bined with the oxygen ol the remainder, and to 0*()2!i!;3 of sid- 
jihur, I’oi'ukhI sulphate of [xotash. There rcanain then 0*30*2 — 
0-t)20:) = 0*2727 gramme of sulphur w iiich were combiuen with 
0*22 gr. of potassium; then 

22 : 27*27 100 ; 123*09 

and 1‘2:M S indicate 6 atoms of sulphjir. 

Tlu^ same experinu'nt was oiu'.e more repe-ated, and gave the 
s*anie residt. 1 employed more potash tliaii the sulpimr was 
capable of decomposing : thus the ullinity of tin; carboixic acid 
for the potash prevented the comhination'of the sulphur with 
the potusji und its base. Then, when sulphur is fused at a lo\^ 
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red heat, with more carbonate of potash than it is capable of 
decomposing, it forms iv. It follows also from this experi¬ 
ment, that lOO parts of subcarbonatc ol'potash are decomposed 

at a low red heat 
3 K 

When this compound is mixcil with an excess of carbonate of 
potash, and heated to redness, it boils slowly, and gives out 
some carbonic; acid gas ; but as at this tem})erature the glass is 
acted up(»n, it is dillicult to detormim; whetlier the; evolution of 
carbonic acad gas arises from this causi;, or born ihe I'ormatioM 
of a lower snlplnirct of potassiuin. 'idle experiment was repeated 
in a small ])latiiia crucible;, in which o'7 grannnes of carbonate 
of potash were mixed with (1*6 gramme of sulphur. The (‘rucible 
was ]»luced in another, and sunaumdcal with ]a)\v(h'red charc.oal, 
and these were jjut into a third ciauable ; tluiy were; all perfectly 
closed with lids. 'I'hc oljject of this arrangement was to prevent 
the access of atmosplicric air during coeding. The inixtiire was 
healed for a h’mg time at a veny low tcmijn'rature to prevent tin; 
loss of sulphur whicli nnglit occur during the (;xtrication of tlie 
carbonic acid gas; the beat was afltuavards graclually increased 
to redness, and kt'pt up to this degree for half an hour. The* 
weight of the cooled crueiolc was dnuinislu'd hy 0'3tM gramme, 
canscal by the disengagement ot ('arl)onic acid gas, and corr(!s- 
ponding to O'TM ! 2 ;ramnK; of carbonate of jiotash. Oflbiscjuan- 
tily, onmfonrth, or O'll'b gramme, had eomblned witli O'Olif! gr. 
of sulphur to f<;rm sidjihalc; of ])Ot:ash, so tiiat Odd-i of sul[ihur 
Avere combined with 0--iSb gr. of potassium ; ljut 

4<S-o ; -id- l 100 : 80-06 

Then 82 AA’Ould indicate 4 atoms, and the difference! may arise 
from the disengagement ot sulphur which might ha\e ;tccomj)a- 
nied the carbonic- acid gas at the eonnneuceinent ol' tin! opeia- 
fiou, when its escape could not be discuvi red, nor tile iu-at 
regulated. 

The result oi' this experiment is ihi;!!, that when K .S’“ mixed 
Avith carbonate of potasli is exposed to a red heat, an additional 
]u)rti<!ii of earhonate is di'comjiosed, and A .S' is formed, a 
ilegifec of comljination in which tlu: aPfmities of the sniphnr and 
carbonic acid are counterbalanced ; lOO parts of caihoiiutc of 
potash Ibrin tlicu Avith 4‘i'?8 parts of suljihur 

A '.S- + 3 A .S'* 

I’lic hepar obtained by llus operation is green, a colour which 
evidently does not belong to tin* snlphuret of potassium. When 
it hud been dissolved in water, it deposited a spongy substance, 
of a reddish-brown colour, Avhich was hydrosuljihurot of plalina. 
TJie crucible had lost 0-3 oi' a gramme in Aveighl. 4’here was, 
therefore, formed a double snlphuret of potassium u:id plutina 


, by 68-22 of sulphur, and it forms then A S 
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K S' + P I' but that which clearly proves that this compound 
was forruv'd after that of /v -S'*, is tliat in the contrary case, the 
two at,ours in excess of A S°, could not. to expel the carbonic 
acid from tlu^ potash ; they would have no action upon it, 
exactly as il' K S'^ ouly was foiined, and besides one-tliird of 
A >'•' could not comlnne with tin? plat ina, at the end of the opera¬ 
tion, witliout bein^’ accoinj)anie<l by some clum^^e in the weight. 
It is seen by this how didicuU. it is to obtain A A'‘, at least by 


y;lass vessids the silica of flu; ^lass 


tion 

It 

this method, because in 
o]>]>oscs its (brination, and cn metallic vess(;!s, tlie sulphur is 
ttiv ided Ijctweeu the metal and the potassium, Ibnning a doubhi 
sulphuret. 

Tiu'so experimeids aiso sliowthe action exerted by the alkaline 

sulj)iiuret.s in fusion uj?on (}je nu'ial.s ; the nn-tal, p!io’id<;d it lj(! in 

sulii(‘i{'nl f|uantity, di\ ules llicsul|>hur with the potassitnn, until 

/\.S'-is lornK'd. In tliese rloubie snlphiirets, the numiKU’<.)f the 

atoms oi’ tiie meiaiiu' sulphni*'! produced is dcderniined by tin; 

numl)er of atoms of su!['hur in the sulplmret of j>otassium. 

dd\j;L'ricucc has s!iOV»n that many of the.-e double sulphurcts arc 

decomposed by \vat(M’, which se[)arate some sulphurcts sucli us 

those; of lead, sil\er, and copper; while others are dissolvtul, as 

the sidphnrei.s ol' aivi oic', timysten, tin, and ;^'old. We shall 

. . « 


iiereaftcu’ retcr tothesv' inlere.'tine; com[)ounds 

W e j:a\ (* then ac-vpured a knowlc;fia,e of s;;veral sulphnrets of 


poi assiinn, 
snl[’ln!r. 


which ct)ni.!(n 


t), V, S, and 10 atoms of 


1. ih S', ol'itaincd ])y redueme* suij»ljatc ol’ potassium b}^ 


Ks (iroe 


■n. 


2. A .S‘, i>\ ftisiny; cailioiiaJe of j)obi>!h in a red In at, w’ith a 
■ juanthy ofsul[.hur le.ss tiian tssphix-d to (iecom[)Ose it. 

d>. A S‘\ by heatine, tin; abo\ e mixture shjwly, until it fuses, 
and w it bout (.'bnllilion or e\oliii ioii ol'any ;;as. 

d. A A', by redueini;' siupbate of j;olash witli sulphuretted 
hydroyell yas. 

d. A .S’*, by keejuny (he lie-par at a maximum in fusion in siil- 
phurettcil hydi-oyen yas, until neitln.'r water nor ya^; -an; disen- 
yayed, or bv nduciny sulphate' of jiotash witli sulphuret oi' 
caibeiii. 

(i. A >S\ by fusiny- the precediny \\ith sulphur, t.lic excess of 
which is driven eli’iiy a moderate heat, aenirrcnt of sulphuretted 
liydroyen yas, or any other ipis w'hich contains no oxyyen, beiny 
jiassed over tlic lu’in iied mass. 

7. A S'^, by the fusion oi’ca.rlivuiatc of potasii with an oxt'css 
of sulphur, tiil no caibonic acid yas i!s evolved. It is not reepd- 
site to raise the temp.erature above a red lieat, to decompose the 
salt c.omjdetely. 

The ta)mbinations in w lncli the sum of the atoms of sulphur is 
expressed by even numbers, answer to 1, 2, 3, 4, and 5 atoms of 
sulphur for each atom of potassium, potash beiny considered as 
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composed of one atom of metal and an atom of oxygen. These 
combinations agree with both modes of reckoning the atoms, 
and the methods of obtaining them are such as necessarily pro¬ 
duce compounds of determinate proportions. 

As to those in which 1 atom of potassium is united to 7 or 9 
atoms of sulphur, they prove incontestably the justice of the 
opinion, that potasli contains not 1 atom but 2 atoms of oxygen ; 
i‘or in the hrst case, these compounds would contain 3^ and 4 
atoms of siilj)hur, and we cannot admit of half atoms. I am, 
however, far from regarding the tiling as proved by these com¬ 
pounds, especially since we know that magnetic oxide of iroTi, 
both natural and artificial, is composed of two diilerent oxides ot’ 
iron, and it is consequently possible that the above combinations 
may contain two degrees of sulphuration, which might be i ith(;r 
entirely similar to the two conijjounds l\ and /v b'-', or at least 
very nearly resembling them. 

1 ouglit not, hoviever, omit to observt', on this occasion, that 
in all my experiments, with very few exceptions, the quantity of 
sulphur has very little exceeded tluit indicated by calculation. 
This happens either because the atom of sulphur is actually 
heavier than it has been reckoned, or which seems more proba¬ 
ble, because the last portion of sulphur is expelled with dilh- 
culty. 

III. ( 'oiiih 'nuilion <if ' SalpIiK/ ellcd JJj/dro’j^cn icif/t Polnsh. 

1 have already shown that the subcarbonate of potash d(;coni - 
posed by sulphuretted hydrogen gas, gives a hepar of a liright- 
yelhnv eolour, which crystalli/.es on cooling, and which lies a 
crystalline fracture like that of salts. 2()’.S7 grammes of siib- 
caibonatc, subjected to a dull red lieat, were ('X[)Osed to a cur¬ 
rent of sidphuretted hydrogiai gas until Jio water was produced; 
it was not accompanied by snlpliur. 'fhe excess of sulphuretted 
hydrogen gas escaped w’ithoul having undergone any alteiaticai, 
and merely mixed w ith carbonic acid gas : the action of the heat 
was continued for about six liours. Tin; fused mass was in a 
state of continual ebullition, which w as undoubtedly caused by 
the evolution of carbonic acid gas and aqueous vapour; lor when 
at length it ceased, no further disengagement of wate r occurred. 
Clas was constantly passed through the a})paratns until it becanu; 
cool. The compountl was of a j)ale Icmon-yellow' colour; it 
was crystalli/ed in large brilliant ])lates ; it weighed 22'2S 
grammes, was very delnpiescent, and dissolved in water, to 
which it communicated a pale-yellow c-olour. 

20’87 grammes of carbonate of potash contain 11’810 grs. of 
potassium, w hich r|uantity remains of course in the 22*28 of sul- 
phuret of potassium obtulried. It was, therefore, united to 
10’404 gr. of sulphur; but 

11’810 : 10’4G4 :; 100 ; 88’o 
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I'our atoms of sulphur would be 82-12 ; there is in this case 
the difliueuee of (vdd. I took this combinatiou at first for A iS’"*, 
but havin*^- mixed a portion of the solution with nitrate of cop¬ 
per, it formed to my ;j;reat surprise a precipitate of sulphuret of 
copper. (.)tlicr metallic salts produced-a similar effect; conse- 
(pK'tiily the solution contained more sulphuretted hydrog-en than 
Inul lieen foi'ined by l!u', oxidation of the potassium. Mixed with 
an acid, it becanu; turbid and milky ; but the precipitated sul¬ 
phur formed only a very small dejiosit; and the rmnaiuder of this 
substan(‘(‘ escaped in the form of sulplmretted hydrogiui gas. 

* It was then evident that tlu' combination elfected in the dry 
way was composed of sulphurt'f of potassium and sul[)huretted 
hvilrogen ; or il'we sup])osf; it to be a doul)le sulphuret A .S’- 4- 
2 //’ .S ; that is to sav, that the potash aiul hydrogen combine 
witli ail eijiial (pr.mtily of sulphui-, it. follows that. \()i) parts of 
potassium combine with 82* 12 of sulphur, and with 2'bO of hydro¬ 
yen, making logt-ther 8 j’7:? parts. 'Fhe excess was undoubtedly 
deiived li\)m acet'ss air, oliich, by oxidiv.ing tlu^ liydrogani at its 

1 xpense, occasiomal a higher degree of sulphuration, the prcci- 

jiilate j)ro(luc('d by acids. 

It lua’unu' ilu'u interesting to discor er it’ the lu'utral hydrosid- 
phinet of potassium is siinilajlv eonstiluted. With this view, I 
.'atuiatcd a j»oriioii of pur(. [utfasli with sulphurett<‘d hydrogen 
gas, aud lu'alcd the mixture. t<* eluillition, [)assiiig a current of 
li\drogen ga;> througii the a[)p;uatus until all the excess ofsul- 
plmretled liydrog't'u gas w as (wpclh'd. ()ne parr of this solution 
was precipitated hy muriate of coppe-r addl'd drop hy drO[). 'I'lie 
|; ' rijiitafc was collected on a. lilter, well washert, ilried, and 
liealed in a ri't 'i'l, until nothing hut. sul])lmret of cojipi'r at a 
. remained; it wiughcd 1'82 gramme. After tlie 

reiuaimler of the copper had been separated by sulphuretted 
livdnigon from the solution, it was evaporat.ed to drvness, and 
gave 1-71 gramme of muriate ofjiotash: there wi’ii', therefore, 

2 atoms of Copper to 1 atom of potasli. ft is evident from this, 
tlrat 1o iorm a neutral hydrosulphurct. the jiotash takes such a, 
ijuaiitity of sulphuretted liydiogcn, as that, the hsilrogi'n is 
doubli! tlic ip'aiilitv wliicli is leijuired to form water witli the 
oxvgen of t he )>ota.s!i, and that this hydrosulplmi i^f in its dry 
state may be represented, likii the juccediog combination, liy 
l\ S' 4 2 // S. 

it is Wi ll kiiown that tlie ('umposiiiou of sulphuret of pota.'-- 
sium at. a minimum is such, that wlunitis destroyi'd by water, 
an hvilrosulphurel is formi il in wliie.h the ])ot.ish is halfsaturaled 
with sulplmretted hydrogen w hen ^‘ompari il with the above 
compouiid. (! here meet witli the two ilegrees id’ sahiratiuii 
w hieh . (lay-l.ussac has mentioned, but the composition of 
which he has not di serihed. AV e shall in the seipiel examine, 
whether they are actually what tlicy appear tube; that is W 
sav, wlui^jier they are hydrosuljihurets. 
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IV. Formaiion of Iirpar in the Moist Wui/. 


llepar may be o])(aincd by t\'.o niocies in tiie niuist way, cither 
by boiling’ hydrusulphurct of'])oiasli v. itii sulphur, or by boiling 
or fusing at, u modcralo heal liydraUi of poiasli with sulplua-. 
We shall examine lliese ])iO(;os.-^es. 

1. The solution of sulp'huiet of potassium at a niiniuurni is 

represented by A + 2 Jl' A, \vhi;;]i I shall call subhydrosuiphn 
ret of potash, AVlum this solution in a concentrattal stau; i 
digested with a little sulplmr, the la.tl(ir is dissolved, and \ve 
obtain by this process sulphuret of \)Otassi\nu of eveny degree, 
so that the solution may contain 4 atoms ('f hy<lrog’('u and 10 

atoms of sulphur for eacli atom of potai'h, or A + JI* A'", 
which is the same compound as that which is formed when the 
sulphuret of potassium at a maximum is dissolv ed in watva*. 

2. When the neutral hydrosuliduiret vd' potash A I- -1 //’ S, 
in lire state; of c<.»nc(;ntrated solution is mixed with povvah rc'd 
sulphur, there results strong eliervcscence, even at common 
t('mperotures ; sul[)huretted h\drogen gas is evolved, the sul¬ 
phur is dissolved, and the solution becomes of an orang(; ctdonr. 
.If sulphur be; added as Ion;'; as t he evolution of tin; 'yas cont i¬ 
nues, we obtain tlu' comjxuind A -{- i/’ A'"’; so that d atoms 
ol“ sulphur (;xptl 2 atoms of sulphuret led liv'drogcn, or oiu; liaif 
ofth(; hyd)Osnlj)luiric oe'i;! e-oni iined in tlu; salt. 

3. Sulplmr digesleel wiili hydrate o!' potash is dissolved. A 
part (d‘ the sulplmr is aeiditi('d in t!ie first (h;gi('e, and (onns 
liYpv'i^elphurous acid. If it lie supposed tliat tiiis oxidadmi 
occurs <it, tlie expense of tlie wa.Ier, its hydrogen then seines to 
I’oviu hydrosuiphurio acid, winch saturates ;r part of the n.olasli, 
and ti’is compound then liissolvc's, as wi.'leive alrca'lv sei n, an 
additional ([uaniity of MUphur. When it is saluraied, v.(' ii;tve 
the (uiuipound A -i* JF A'". If tin; ipiantity rd’ sidplmr he 
smaller, ini’erior suljihuri'.ts are. Idrmed. 

It is natural to sUjiposc; lhal. sulphurous ac'/ul migiil a.iso he 
Ibrined in this oiperatiou; i, ilim’croie, altempte.d but. without 
siuuu'ss, ti> oliiain suljihurcms c.r sidphurie acid, bv' lioiiiug or 
fusing'Jiydrate ol' 'poSa.sh vritli very Mnull (juanlities <.if sulpiiur, 
'file slronL''!v alkaline soluti'.;:) ohtiiined vv;;s mi.ved with hydrate 
of copper till it became' tmlourless ; it. vviis filtered and suj)(u'^.a- 
1 mated with muriatic acid. Miicli sulphur was preelpil ;\tnd, aiul 
sulpliurous acid was at the'sasiie t ime ('Voiveil. Sueli being tlu; 
c.asc, altliough onhv a smalkcpuml ity ol' sulphur dissolved, there 
is no reason to suppose that suI[>liurous acid is formed in any of 
the above dc'scrinlions. 

in order to determine the pro]'>< at ions in which the hyposul- 
phurous acid and sul[)hure.tled iiydrogen an; coiubineil with 
potash in tbc highest cU'gree of saturation, 1. dissolved some sul- 
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i,luu- ill a solution of potash contained in a vessel provided with 
\ valve which si.aeved vapours to escape, but suheied 
in cnler When the sul))huv ceased to dissolve in the lioilni^ 
hnu I It was sullered to cool. A poilion ot it was deconiposec 
bv iiYdralc of copper; the licpu-,!, when iltered, was treated 
re-na, and poured inl<i a well-stopped 
becan'Jtiubid aiid milky; after sonu> houi>b it was boiled m 
he unstopped tlask ; a small poriion ol sulphur vve.^hnio-0-0 U> 

..I . Unnosiied The solnlion was mixed with uuuialo 
*^f barvteX'whnid^ precipitate 0-95 oramme of sulphate of barytes. 

The tillered solulion was precipitated with excess ol sulphuiic 
.,cid- then ao-ain hltered and (oapoiatcd to dryness; attoi tins 
it was dnccfwith Mm reo.nisite care, so that there remained 
juerelv neutral sulphate ol l)Ohish ; it wci^liod 1 giamn c. 

I ventated this experiment with nearly similar results; that is 
lo SUV the sulphate of barytes wei-hed one. per cent, more than 

the siilphateot potash. This eircunistauee can oiuy ne explainexl 
1)V supposin''- that the saturated hepar contained A + 

V K 7/‘ and that in this ease, as well as in the dry way, om> 
i-<uu-lh oftlu' potash eombuies V.ith liyposulphurous acid, in such 
.*• M dv'-' tiie acid contains three limes as much oxy^^enas 
ins" It' inilows lli'.il «« 'Si-Oit tc, i,lili,iiO)V aiiiilysis liirre 
;,tnms i.i'l.sryl.'S iov l.nr slums ul 1’'';'^/'CV'y 

. 1 . iIh- U" ••Ills uf ui.M U ....ru iu .•sul, ull.ur as IwJ .S 
r .rs'.iusullv l,vi>.:sulvlnns„n asi.i us.y ,s„a anu v.,lh bases m 
Ilu,'.- im.ouriiui'.s: lusl, ibat v.iurh unsirs v.h 'U -nn,-ur iiui, is 

,|;..„,l uil 111 sal.iliiiruus lu'iil, m vJiir.il ihu 

b,„ lusa'l niunililv ui' .ny-Usi; sauu.uliy, Ibat wbicll ,s 
; , I .usssi.us s.,vbsvu.is saUs, sviu-,. 

. ,n t'>" ail ' in this .he aeid eonlauis twice as 

V ‘’.V.,' . thr ‘oa.^e t:.;,-(i’iv and last 1\, t.’ne ease wlm-h has 
much oa;. ;;en ^ ^ ' ^^ii;e;l the aeid eoiitaiee. three tinu.'S as 
jus; been im n - - j •. ^ potash 

, .h.ss saturated uiUi 

he added to s-.iturated lu p'-ai, a .n i-.nai, ...o 

• ■■ ,1 A.hP(. tfv' li('o.;r iis.lt suheis e.o au.eralioii, 

m'O uinunl, '.In.i Yy, . i,v.i,„.u.u unlr,..-u..s au .ilia.i-u. 
'....•aiise t u; relation m tue lis.. 10^10 > .- > _ r. 

This hivnuusl.aia-a ,u„y . .•.■asi,,,, Ibu ,|U. sl.un. I, «.IU b-ss s.ll- 

ylm-. tbu.u.voubllu.i;.nmsl, r.iMA.imub., k .S' + k /," .N', or 

;V ,y. a. kit .S'; ibis, liimov.r, <1 .CS not. apiicar to byilini, 

|:.:''S:hat'i Ills' hhibl bo ooimo'loss; or Iboro. .i„oht lu; lurm.sl 
j: V 4 - o A IP -S’ or /V -V 4 4 Jl' ‘Hnl so on uitli au 
increasin''- number of atoms ofsnbphur up to lb. Immed it is 
llla^^sarv'o.ilv to add a perlu.m r^potash 

vei'-ht of.' her half an -.'iom ot petassimn to the s.itoiabd 
l\ fr,. , Ircaiiv mei'hioued, to ootafm the staled rehuion between 
tiiy‘quliylity of base; which coinh'ines with the acid, and tln\t 
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which combines with the hydroi;(.’ii in its different degrees of 
sulphuratioii. It may then be <!onsiderod as certain, that all 
these latter compounds are formed on account of the different 
quantities of sulphur juesent. ]5ut another question arises. 
May not potassium combine with more than 10 atoms of sul¬ 
phur ? We have seen that ])y the dry way it cannot. When a 
drop of sulphuric aendis j^ut into a solution f)f hepar prepared in 
the dry way, it becomes immediately turbid, and the precipitate 
is insoluble; therefore water cannot hold insolation a sulphurefc 
of a higher degree ; if, on the contrary, we boil a moderateljr 
concentrated solution of hydrate of |)otash with sulphur to per¬ 
fect saturation, a ce rtain portion of the sulphur is precipitated 
during cooling ; but its quantity varies according to the concen¬ 
tration of the liquor. If the hot solution be poured into a cold 
vessel, sulphur is immediately deposited throughout the li{|uid ; 
but this sulphur is partly precipitated by the inflmnice of the air, 
which acts principally wdiile the mass is hot. A solution of pot¬ 
ash in alcohol dissolves much more sulphur than an aqiuuius 
solutioir of the alkali, it deposits much sulphur during cooling, 
and even Avhen the solution is diluted Avith water. Tlie hepar is 
rendered turbid in general Avlien it is mixed with a large (piantity 
of water by the action of the air which the water contains. If 
the hepar at a muriinniit, pri;pared in llu^ dry way, be dissolved 
in alcohol, and it be left in a botth; whieh is not well stojipial, 
small rarliating colourless crystals are formed after some hours 
on the siirfac-e of the li<|ui(l ; but no sul'phiir is dejAosited. 
These crystals are hvposulj)ha,te of potash, and the sulphur 
Avhicli Avould otherwise ])recipi{ate is held in solution by the 
alcohol, until it is saturated; at this pcaiod the sulphur and the 
hyposulphatc begin to crystallize together; aiul this continues 
until the litpior becomes coiourless. .From these expfU’iimmts 
nothing can lx; concluded with certainty as to the existence of a 
sulphuret of potassium exceeding i\ .S"\ 

Former ol)scivations have, sliown that lime cannot in the dry 
way be comliined Avith a large (|uunlity of sulphur : this has 
been confirmed by the experiments of iM. Vaiupielii), related in 
his nu'moir already (jii()t(.*d. 1 have already sh()Avn that AvheJi 

lime is redneed by sulphuretted hydrogen, ('n -S'is formetl; but 
I was unable to caiis(! this (xmqxumd to take, a larger cpuiiility 
of sulphui'. When bydrat<; olTime is boiled even Avith excess of 
sulphur, tiuue are generally two compounds formed, one of 
Avhich is hut sliglitly scdnble, and is partly dej)osit«'d during ebul¬ 
lition ill the stale of a dt>ep coloured yellow powder, and partly 
during cooling in crystals of the same colour. This salt was 
first (h'scribeil liy .Buchner. Doebereiner oH’ered some conjec¬ 
tures as to its comjiosition knd its form, Avas determined by 
Jlernhardi ; at last llerschel discovered by liis experiments 

tliat it Avus composed of Cw i/‘ The part Avhich remains 
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in solution is a sulpliiiret of a higher degree, biit the composition 
is dillicult lo determine, because pari, of the hyposulphite remains 
in solution. 1 o avoid this inconvenience, 1 boiled sulphuret of cal 
cium (C a S') (prepared with pure lime heated in a current of sul¬ 
phuretted hydrogen gas) with sulphur in excess, until it was sa¬ 
turated ; 1 decomposed the solution by muriatic acid, sejiarated 
and weighed the sulphur, and converted the muriate of lime 
into sulphate. 1 obtained l-hS 2 gramme of sulphur, and 1*815 
gramme of 'vypsuin. 'fhcse make 8 atoms; for an atom of 
gypsum (equal to 1714*38) is to 8 atoms of sulphur, represented 
Ij^ l(J()!*h'us 1 * 81.0 is to l*{iliO. Adding 2 atoms of sulphur, which 
disajipi'areil in tin; I'orm ol liydrogi'n gas, we hud 10 atoms, and 

the iuqiar of lime at a maximum is adso conijmsed of C' a il' 

In geneial only two determinat.ii compounds can be prepared 
in the moist way, one with iO atoms, and the other with 4. The 
latU'r is obtained u il h pot;issium ami sodium, by ex[>osing the 
neulial sulphuiri to the air, until half its hydrogen is oxidated 

and converted int.o watt!]-, by means of which k //‘ is formed. 
4'his compound may be obtaiiu-d with linn; and stroutian, as 
;NjM. Ihu'sciiel and (iay-!.u^sac. have proved, bv boiling the 
eai'th with Hul]il!ur, and suffering tlie solution to cool ; thisconi- 
j.ouiid thcai eiyslailize.s. 'I'he intennediate degrees are obtainable 
i.niy by mixture in j)ropovtions deUa’mimal by calculation. 

4'lie naturi' of these, solutions max lie considered in two modes, 
and it is u! present, innio-sdile to decide whic.h is the correct 
one; lir-a. c'ither water is deeompesed hy tlie sulplnn-w hen the 
coinbusiible body di.ssolwd bv the alkali, or by the hase of 
fix aitah when the inetallie. sulphuri't is triaiti-d with water; 
seeoiui'tX, or liie nutaliic sulphuret dissolves in water without, 
b-'ing altered, and the sulphuietled lydrogen, wliieh the acids 
e\(:he from the solutie.us, arc' foinual oniy at the instant in 
Vvhicii the jiotassiuni is oxulaicd hv inc-ans of the ac.’.’d. 

in tlie first, hvjioilie.si'., file hc-par is a c,ouip(.)und of potash and 
sul[t[!urelted hvclrogcui ; hut. then tlii.s laflt r body cannot Ik; con¬ 
sidered as tlie only oim td' its kind, 'i’lu ri; must he as many 
degro(;s cif sulphur.ition for liydrogcai asiinrcare for potassium; 
that is to say, if wo except the odd numbi:rs 7 and h from the pre- 
(‘ 1 ‘fiing t;X[>eriinents, there must exist compounds of two atoms 
of iiydrcigc ii w ith one, two, three, ibur, and fi\ o atoms of .sul¬ 
phur, eaeii foiining i)ecuiia*r salts. It is evident, that the deno¬ 
minations ill and lnijio!ii/<lri)iit(lp!i(itcs are no longer 

juoper. It vvouid ho more eorveci to call these diiiereiit eom- 
pomids ]ii/(ln>suIj)!iiirctSj Iti/drohisniphuyclx, lii/diolri, &.c. 

I made several vain attempts to fibtain the compounds of 
hydrogen in an isolated stale; ; they separated always into sul¬ 
phuretted hydrogen gas and an oily eompomid, in the same 
mamu'r as the p'cuoxide of hytirogeu. 4'liis compound cannot 
exist unless witli an acid, and cveu then it exi.st.s but a few. 

JSew voi.. iv. 2 V 
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hours, except under stron<;' pressure. In the experiments which 
T performed to discover tlie nature of this body, 1 found that the 
best method of obtaininj^ it is to pour the saturated hepar 
by small quantities at a time, into a warm mixture of muriatic 
acid and water. The acid should be neither too much concen¬ 
trated nor too dilute. I’he heat is so far from accelerating the 
decomposition, that it causes the separated body to remain in 
drops; and although a little sulphuretted hydrooen is disen¬ 
gaged, and sulphur deposited in the solution, the greater part 
nevertheless consists of this oil, which has a yellowish colour, 
and which, when the experiment succeeds well, is nearly trans¬ 
parent. 'J’his oil, afterwards heated in an acid, sutlers a little 
sulphuretted hydrogen to escape; but a small (juantity only is 
decomposed, before the water begins to boil, ami then the atpie- 
ons vapo\ir conducts a little sidpluivettc-d hydrogc'U. VVIu'U 
collected on a fdter, it has the appearance of an oily substance ; 
it is not very thud, and does not become solid till some tiays 
have elapsed ; it has a ])eculiar disagreeable snudl, toially dith’r- 
<mt from that of sulphuretted hydrogen ; when it is heated, it 
affects the nose and eyes nearly in the same way that cyanogmi 
does. Similar clfects are ])roduced by the vapours of the acid 
li([uor when the oily substam e is boiled in it; if it be received 
upon a cold body, tin; drojis become milky, and the eii'ects arc; 
particularly evident aftca* theliee sulphuretted hydrogen is eva- 
poratcal from the licpior. 

d'he ceimposition of this body cannot be determined with cei- 
tainty. 'I’lie circumstances of its ])reparation show that it 
contains at the pieriod of its Ibnnation at least ii\e atoms of 
sulphur for two atoms of hydrogen ; and that it afttawurds 
undergoes a change in the jiroportioiis of its constituent, parts 
by the loss eif suljjhuretted hydrogen. Jt rc'semblc's thi- jseroxidt 
ofhydi-ogen in this circumstance, that by admixture with wate r 
it is gradually resolved into sulpburetted hydrogen and suljdiur 
treated in the caild with an alkali, it almost immediately become> 
fixed; the idkaii iinifes with the sedphuretted hydrogc;ti, and 
h:avc;s the sul])hur. It is rcmarkahle that the compound of sul¬ 
phur and hydrogen of the hepar at a moxiumm, or whicli is 
formc'd there, consists of 2 JL 4- 5 *S', and that it is consecpicntly 
similar in composition to nitric acid 2 A :: + 5 O, and probably 
to the arsenic and phosplunic acids. 

If, on the other band, we suppose that the alkaline sulphurets 
arc dissolved in w'ater without their being decomposcal, it fol¬ 
lows tliat no similar liydrosulpliurets exist.; the c(,)m])()unds of 
hydrogen and sulj)hur in sp many proportions are scarcely neces- 
hury ; but an acid poured upon the liepar produces upon the 
sidphuret of potassium the> same effect as upo)i the sulphurct 
of iron, and the sul[)huretted Ijydrogeii is formed oidy at that 
moment. The efiect of tlie acid upon the dry hepar is per¬ 
fectly similar to that produced upon the dissolved hepar. It, 
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therefore, remains for us to examine, if a similar opinion has 
any ]}robability. 

1 have shown in a former memoir, that it is at least extremely 
probable, that the double cyanuret of iron and potassium, the 
sulphocyanuret of potassium, &c. dissolve in water without 
decomposition, and arc deposited in the state of crystals with¬ 
out the potassium bcin^ oxidated, and without the cyanoo-en 
or sulj>huretted cyanogen combining with liydrogcn to tbrm 
acids. If the compound of ])otassium witli a combustible body 
acts thus, it is not impossible that anotlicr compound might btj 
shnilarly circumstanced ; but it may be ])Ossiblc without actually 
occurring. 

Hoiling water, when poured upon sul])huret of potassium, 
dissolves but a veuy small portion of it; the insoluble sutlers no 
<-bang«‘ either of colour or e.omposition. 1 pres<'rv('d siilpluiret 
of eaicium fur several mouths in a stopped bottle, full of water, 
without this substance being decompe^sed. If then it was 
r<'ally rlecomjjosed by water, it would appear that this dec.(>mpo- 
sition ought to happen, even uln a the hydrosul])hnret of linn; 
formed is but slightly sohd)Ie in ualer, esp('elally also as barium, 
<'alcium, mangan(‘S(^, ^e, <leconipose water, and evolva; liydro- 
:.v (), although llu; oxide formed at tlic same time is not sohjble. 

'I iie. solution of snlphurcit of eah'ium obtained is colourless. 
When evapoiated in vamio over sulphunc, acid, it is deposited in 
small \\hil(^ s<'aly erystals upon tlu'. sides of the vessc'l; thest; 
t-ryslals when slightly luxated pait with the. water, pass again to 
the stati! of sulphuret of calcium, in the same way as a salt 
wiih water of c.ryslalli/.atitui, or like the doiihhi cyannrets of 
iron with |'(/ia, sinm, barytes, or lime. It is then at least as 
probabh: that ilu; sul]>lmret of <-alrium dissolves in wat('r w'ith- 
otit undergoing anv change, and may eomhim^ with water ol‘ 
erystalli/ation, as it is that this sulphuret should be decoinpfjsed 
by water into an hydrosulphuret. 

As t(t the sulphuret of potassium, it s(;enis to act differently; 
for this comjiound is delirpiescent, and, thcueforc, lutthing can 
be concluded from it. In order to conu^ lu ar tlie trutli, I fused 
the liytlrate o(‘potash iu a small retort with a spirit lamp, and I 
a<lded flie sulphur in small portions ; on tin; introduction of each 
juece of sulphur, the matter bealetl owing to heat excited by the 
<'.ombinalion ; a(jueous vapour was i'onmal; tlu^ salt assumed a 
yellowish colour, and separated a white caseotis substance, 
which swam t)n the surface of the liquid, and by ebullition, 
it. was carried still higher on tin? side of the glass. The 
op('ration was discontinued, while thfiijLj still remaiiu.'d hydrate of 
potash in great excess. I'ht; white matt i.'r which was separate'd 
was easily dissolved in water, and tin? solution wais ctdourless ; it 
was prccij)itafed by muriate of barytes, but the prefhpitate was 
dissolved by tnuriatic atnd, and in a short time the solution was 
rendered milky with sulphur, and sulphurous acid was given out. 
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The compound of potash, when cooled, was of a pale cinnabar- 
red colour, and when dissolved in water, the solution was 
colourless. In this case there was formed, not the hydrosul- 
phuret of potash which is colourless, but sulphuret of potas¬ 
sium at a nuiiiniiim K S- which is red, and consequently may 
be fused with hydrate c»f potash, as we have also seen that it 
may be with sulphate of potnsli. But if, at this hioli tempera¬ 
ture (when the wat(;r is ready to evaporate), it is not the liquid, 
but the potash wliich is decompos(!(i, and a hyposulphite, and a 
sulphuretted metal is formed, why sliould not this occur at 
a low lemj)eratiue when the Avatcr furtlun’ from dccomposiliou 
has a creator ailiuilv for llu; substances dissolved? lint if the 
sulphuret of potassium may lx.; mi>a;d with other oxidated bodies, 
it may dissolve or be dissolved by them; as, fur example, tin; 
hydrate, sidjjhate, and earbonate o(‘potash, as we have already 
seen iji dec'isivc examples, why shoiiid we not admit tliat it nniy 
mix witli water, and dissolve in it ! xVdu'.illinL!; this iuet, it will 
iollow from it, that tiu; series of eouijiounds of snlpliur and 
hydroe-en \vhie,h have been nuaitionetl juay exist ; ijul. it w ill not 
necessarily follow that iiydrooeu can coinlhm; A\ith suljihnriuas 
many pro})ortions as j)otasslum. In ewery ease the I'onuation of 
sulphuretted hydr(>;;en is deiivc'cl irom tin; action of acids; in 
the same way, for exampli', as the sulphuretted liydroe.yi'.aic arid, 
ult.houeh a well eharaclerr/ed acid, is instanlly deslroved wlien 
mixed with jtotash, and occasio-is .he ionnulion oi'siilpliocyaiiti- 
ret of potassium, Imt is aL!;aiii 1‘ormed w heiian acid is added. 
On the other Iiaiifl, wu; have the c(.)rres])..n<linL;’ eomponmls of 
ammonia, with tiieir diU’ereiit quanlitie.'. ol' stilplnu’, and wiiit 
hyd ro^cn ; when, after :-('])aratiu^ ammonia, there remain several 
sulphurets of hydroe^fan But if liie ammonia is not an oxide, 
and if the metal wdiich dejio.-dts npon ihe meroiiiy at. llie i!e;j,ali\c 
j)ole of file electric pile is composed ol'.t + i li, tin; didereul. 
vlegrees of snlphuration of auimouia must also be conside red as 
solutions of a metallic suljdiuret, but of a sulphuret w ith a eom- 
pouud harsc. in a word, the more this sidijec}, is examined, tlie 
more difhcult it is tti give a dee.ided jin ieieiiee to eitlua ol'the 
two explanations; and, lor tin- ]jreseul, it iiill, perhaps, be /ictiei’ 
to conthu; ourselves to tlie study oCtliem. 

It is extremely probaido that the greaUr number of bodies 
may c-ombiiu; together m an et|uai mimlu r of [irojioiiions, that 
llie metals have an eipial numher ol' oxides and of sulpliurets, 
and that we arc; acipiainted wilh imt lew ol' liumi, because we. 
liave not discovered the means of ju'oducing those compoinuLs 
whi<;b are most readily decomposed, on aceouut either of tlw' 
weakness of tlic alhnities, or of the meehunical construction of 
the compound atmn. '^riu,' study of tiu; jirojjcrlies of lu jiar 
strengthen this idiia. tSmera! metals have hitlieito given ns 
but one sidpluiret, as, lor exaiupli;, lead and silver; butwitlitiic 
* iu'par we may precipitate these metals from their suh'.lions. 
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combined with tJie tame miinber ofaloms of sulphur as the pot¬ 
ash conlaiued. It is thus, ibr e.\am])lc, that lead precipitates 
wit.li 10 atoms of sul[)hur, of a line blood-red colour; but this 
compound exists only for a few seconds, and is soon couveilcd 
into a mixture of common siilphuret and suljduir. The pt'VsuI- 
pluio j.s of otlier metals are more |)ermaiicnt; that of cetpper, for 
example, which is liver-coloured, and unalterable both by the 
air, and by b'oihn;;' water. It would be. extiamiely interestin'^* to 
aseaa tain the lii:j;her sulphurets produced in this manner, and the 
di^^eren(^e which exists belwcten tin; sulphurets of various degrees. 
J*precipitate<l sails of <u.)p[)er, ])y k .S', k ,S'’’, and K S'" \ but all 
1 lu^ j)reeipitat(;s reseiublod each peiCeetly in c.ole;ur, and dissolved 
in e.arbonate of potash forming* a, Itrown solution. 

it may be concluded with cerlainty fnuu tlu; experiments 
which I leave detailed, that suljdnu* cannot combine with an 
oxidate (i 1)0(1 V, and that cuiiseipiently there exist no alkaline 
sulphufi'ts : hut when a s:ditialile iia.^e tak('s sulphur in the dry 
way, it is pa'tly reduced, and a siiiphale and a metallic. sulj)huret; 
IS lormed. In the. huniul \\ ay eil liei't lie same r('duct ion ociairs, 
or water is (le(ainipo.'''ef!, aiid *a part of lln^ ))as»a unites to a. c.oiu- 
noinul of sulphur ami hydrogen ; while the other part e.oiul)ines 
v-i.h tln^ hv])osul[»hiir('ii.s acid, winch is produccfl at, the same 
‘ n ij . 

( Pii hr rimtiiim il. ^ 
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Article VIII. 

An Account of several Cybruaisfanccs connected with the Duct Hit i/ 
ofdlass. By John Dcuchai*, MRAl. Ed. Cal. llort. Soc. and 
Wernerian Nat. Hist, Soc. ; and Lecturer on Chemistry in 
Edinburgh.* 

(To the Editor of the Annals of Ph/losoph t/.) 

t* 

DEAR SIR, ndiuhirgh. Oil. 18, 1S22. 

Thf. great ductility of glass seems, at an early period of the 
history of that comj>ound, to have been noticed by philosophers, 
but they have entirely ovcu’lookcd several very important accom¬ 
panying circiunstanc(\s. They had, in the c-onstruction of the 
thermometer and other instruments, found tliat a hollow ball 
could be drawn out till it formed a very long tube still hollow; 
but they made no attemj)ts to ascertain the extent to wliich the 
ductility of a tube might be carried without the hollow part being 
closed up, nor if it were at all changed in its relative dimensions. 
I'hus their knowledge of the ductility of hollow glass appears to 
have been contiiu'd to tlie observation, that a melted tube drawn 
Out by th(! fingers till it formed very brittle threads, still admitted 
of the air being blown.through it. 

But, with regard to solid glass, no experiments whatever 
seem at that early period to have been tried to ascertain its duc¬ 
tility. This attempt was left for modern ingenuity ; at first, 
about 40 or 50 years ago, it was ])('rl‘ormed by means of the 
lingers ; and the late Air. Knee, of Jidinburgh, was the only 
person who did so to any great ('xtent. A mode, how'cvin’, was 
introduced about LH) years afterw'ards,'by means of which the 
glass was drawn out upon a wheel with greater rajiidity than 
common threads. This method of spinniiJg glass, as it is now" 
termed, was ('xhibited in Scotland l)y Air. V-'heri in 180<S, by 
Air. Finn in 1811, and by Air. Davidson in 18J2; and 1 have 
availed myself of their assistance in drawling such of the speci¬ 
mens of sjuin glass, noticed in the present experiments, as are 
not of my own manufacture. 

I was led to examine the subject from the diflerent appearance 
I observed in the threads drawn 1‘rom a jiicco of windov!'^ glass 
Avith sharp angles, and those drawn from a circular piece of 
crystal cipially transparent; the former having great lustre, and 
the latter jiresenting a dull surface. 

Although 13 years have now elapsed since I commenced the 
investigation, during eight of which I have been in the practice 
of showing the experiments in my classes, yet no treatise upon 

" Read before tlie Wernerian Natural History Society, 5Iay 18, IS22. 
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glass, so far as my information goes, has thrown out any hint on 
the subject; on which account I have been induced to lay the 
present facts before the Society; it would be tedious and 
unnecessary to occupy the time of the Society in giving an 
account of tlic whole of the numerous experiments in which I 
have been engaged. J sliall, therefore, select a few of the more 
sliaking. 

ill per. 1.—Some of the hollow glass threads were put into 
distilh.-d u aLer, and then ])laced uiuh'r the r(‘ceiver of an air- 
piinip ; upon the air beinp; witlulrawn from the receiver, bubbles 
(♦fair issued from llie ends of the glass threads, and continued 
to do s(! as long as the e\!uuisli<jn \\ as k»'jit Uji.’^' 

Juper. '2 .— In another experiment., 20 grains of glass thread, 
drawn from a tube, lig. (i, wort! kept at the bottom of a jar ol' 
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I'5«- 7. 


Fi-. 8. 


Fii^. 9, 


uu reurx, uiu’ier tlu^ receiver ol’ an air-pump, and the air was 
withclraun; the glass was v.a.-ighed after the (;\periment., and 
ibund to liavi' increased to niore tlian twice its lormer W(,-ight 
from the mercury which tluai oc,c.u[)ied the space jrom which 
the air liad escaped. The hollow threads are more brittle than 
tile solid. 

El per. >]. —Anotluu' experiment, may be selected which shows 
the result in a more striking point of view ^ a jiicce ol' a thermo¬ 
meter lube, the bore of which was very small, was drawn into 
threads remarkably line. Tlie wheel, round whic.h the threads 
xvere. s))un, had a circumfeienca' ol thri'c feet, and this, making 
.000 revolutions in ti minute, proved that 30,000 yards ot the 
glass had been drawn round it in an hour; and as the state of 
i'usion and (|uantity fused at a time of the glass is the same, 
whctlier the drawing be rapid or slow, it follows that in this 
example tlio thread must have bc(m very line, and its bore 
almost incalculably minute. Sonui of this thread was cut into 
pieces an inch and a half long, and these so situated on the top 

• These experiments were performed in the presence of the Society, • 
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of the receiver of an air-puni]), that the one end of each tube 
conimnnicated with the interior, and the other vvith the exterior 
of the receiver; to make the result still more satisfactory, a few 
of the threads had their under ends bent out from the rest; 
mercury Avas then poured over the upper ends of the glass 
threads, and the air theif'after <'xhansted from the receiver; upon 
which being done, the mercury was seen entering the. receiver 
througli the minute tubes, and I'alling in drops from them. 

The elfect, of this minute ductility was next tried with regard 
to glass rods of dilferent shapes, Avhich led to very (mrious 
results ; specimens of which I beg now to lay before the Society, 
and to the most particular of tiiese 1 shall take tlie liberty of 
directing their attention. 

1. The specimen marked .A w'ns drawix from a narrow’ jiicceof 
window' glass, cut with a diamond, and of <a)\ivs(' presenting 
very sharp angles; shown in fegs. I ami 4. 'fhis thread, wdien 
examined with a powaufnl microscope, was found to presrait a 
flatted oblong appearance with lour well marked right angles, 
fig. 1. It is very likely that this peculiar s]iap(^ is the caus(' oi‘ 
the su])crior lustre of the specimens of thread drawn iVoin win¬ 
dow glass ; the round crystal r<jd ahvays gi\ es a dull aj)jiear- 
ance, and tiu' lustre Ijrighteiis as the su(’(;imeiis assume- more an 
•anguhu' foi-m. big. 7 is a srpiarc piece o!‘crystal, llie thriaids 


o. 

2. The specimen marked D was drawn from a twisted piece 
of square glass, fig-, b. ^Vhen (’xamiiu d w ith the glass, the 


thread was found to be scpiare, but liail lost (he tAvislc-d ajipear- 
ance or'the original. 


d. 'fhe s]>ecimen markcal (' was diav.n from a. piece of llutc'd 
crystal, presenting four grooves, lig,s. 2 and ‘d. I'he tinted 
appearanee is most distinctly rc-tained hy tlie spun glass, when 
placed before ihe, microse.optg fig. ;2. 

4. The specimen marked 1) was drawn fi'ovn a twisted piece 
of grooved glass, see fig. 5. The threads letain the same form, 
but from the number of tin: groove s, a powerful <>lass is recpiircd 
to examine it. d'lie spun glass aji^unrs to liave the grooves 
straight. 

From these examples, and IVom m'ire, tlian dO others w'hich 
have been tried, it is proved that glass lias tin? singnlav ])ro])erty 
of retaining the shape, although broiighi to the fluid state, and 
although drawn into threads at that high tcinjieraturt^; and if 
the ext(;nial fjrm rmnain unchanoed, w'c are entitled to conclude, 
that the internal form and arrangement w ill follow' fhe same law. 

Some I’xperinients w'cre next tried by com'bining glas.s of 
difierent colours into one rod, and tluui s[)inni!ig it out into 
threads as before, fig. H. The thread was alw ays found to r(4aiu 
all the colours of the original rml unchanged, and <lid not pre¬ 
sent (he smallest appearanee of a break oil’in any of the colours, 
or of the slightest intermixture; sometimes 2, 3, nd even 10 
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sluifles of colour wove employed at once. Those civcumshiuces 
inuv open up au extensive licld for investij^ation to those philo¬ 
sophers who delie;hl in speculations ix'gardin;j; the ultiiuato atoms 
of bodies, and their peculiar shape. In the. whole of these 
examples ofductiliLy we lind that tlie atoms of the i;lass liav(‘ a 
temhmey to retain their ori;i,inal form althou:i;!i its m:!;j;nilude be; 
(iimmished ; the sfjuavo. the oiiloiiLi', th<o cirenlar, t!u' lluted and 
hollow rods, were still in the soft and silky thre'ads to w liie.h they 
were spun, of the same shape us at iirst' ( an the shape of the 
atoms, or any inodihcation of the ])owa'r of attraction, ppvc rise 
to this ( It is evident that tin; same portion which occupies the 
an-’lcs of the laii^C j)ie(-e t>f window' i;lass w ill !)e e.vtend»'d over 
the ambles of the spun t'lreads ; and the same is illustrated m 
anotluT point of \uwv by t!u' many coloured ylass rod, the 
sh ides ol wdiich retained iheir order and (listinclive charae.ter. 

Tin; last, ( \perimenls wen.; with ;.dass rods ol ddi'erelit colouis; 
t he most of the e.olemr.s a[)p(.'ared to ha\'(: laded liy the operation, 
particularly tlie yellow , \'. liii-h in souu'trials was nearly ^'one ; 
t.'he black‘l.-ecame lirown, and liie i)urple and j^reen were soine- 
what altered ; the blr.e sci iue(l to sulfer no e.hane;e. Ihe. vvhiti; 
‘dass, coloured witii a.isenie, was very brittle. 

'ihe most of lhe>e specimens of spun ;;lass are remarkably 
M.it like silk, and can be easily rolled up in the manner ofeom- 
moii ihirad, and pdalted into oniaments. 'fu llu'. fe.d they 
resemhhi Ihe luiir of t!u; head; that span from black ^Uiss has 
(dteii bee n mistaken for brow n Irair ; it rese.mbies the hair in 
another respect, for it retains tiie enrls communicated to it hy 
roiiin‘>' it. round a. hot '.run. 


,\y/.. —d'he letters lb < , in tins p.'aper, rel'e.r to the sjie- 
o,imons\v!ii..-h were liuude.l rtuuul the Socie'.y, for t.l-e im.pection 
of the members. 


Ahttcle IX. 

A I’rop-M/ fur Sh'iii.; hp InwliMilal iMiillmi 

Academy at Tain. 


(To the Ihiilor of the. AhikiIs of Piiilo-npliif.) 


S!U, 


le yon consider the following sweculations worthy of a place 
in i\f Anna/s of Philosophic, !>y inserting- tlieni you wid very 

much obli; 4 c,S,.', you.' ob»lR.nt:i«vunl, HiTOUiv.. • 
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In the application of steam to the impelling of boats and other 
vessels, the following requisites seem still wanting : In the first 
place, to apply the whole force in the direction in which the 
vessel moves, and in such a manner as not to increase the 
breadth of the vessel, which greatly retards its velocity, fa 
the second place, to apply it in such a manner as not to inter¬ 
rupt the motion when it is found advantageous to employ sails 
either with or w ithout the assistance of steam. And lastly, to 
arrange the moving power in such a manner as not to injure the 
sides of canals. In considering this important subject, the fol¬ 
lowing method occurred to me, which appears at least worthy of 
the attention of those who are engaged in building sieam vessels. 
Instead of circular motion, let a hoiizontal motion be communi¬ 
cated to two rods passing through circular apertures in the stern 
of the vessel. To the end of each of these rods, two metallic 
plates of a convenient size are to be fixed, having their planes 
at right angles to the horizon, and moveable aliout strong well- 
polished joints. When llie plates are slmt, they form a small 
angle with one anotlun*, and wdien opmu-d to their utmost 
extent, they form about a rigid, angle. W hen IIk; rods are 
jiushed suddenly out, tlic valves open and pjresi'ut alargi; surface 
to the reaction of the water, which will e\idi ntly pusli the ves¬ 
sel ill till! opposite direction; when tlie rod is drawn back, tlie. 
valves shut, and juesent only a small surface to n.dard the, 
motion of the vessel. 

Not satislied with reasoning alone, I had reconrsi' to ai^tual 
experiment. Having jirocured a long pole, I attaidu'd to oiui 
end of it a pair of valves similar to.w liat i have d(!scribed, and 
endeavoured to impel a bout by the strength ol‘ a man. d’lu; 
success of the ox[)ernueut ('xeeeded my most sanguine expecta¬ 
tions. AVe moved with a v(!locity nearly equal to what could be 
produced liy a. man witJi a pair ol’oais, ’and it appeared olivious, 
that with a little jiracticc, and a. pair ofsu(;h valves, the velocitv 
could be greatly inereused ; but whether a similar eliei-t could 
bo produced on a largo scale, is a ijue.stion which canuot wiill 
be solved liy calculation. Experiment alone must, determine the 
jioint. 

Should this mode lie found to answer, a steam boat can be 
constructed with the same external aiipearanc.e as any other 
vessel. Such a contrivance would be well ada[)ted lor boats 
moving on canals, it miglit also be a])plied with consid(!ral)le 
advantage to vessels meeting with calms or contraiy winds. 



1822.] Mr, Shithson on Improvements in Lamps. 363 


Article X. 

Some Improvements of Jjumps. ]>y James Smitlison, Ivsq. KRS, 
(To the Editor of the Annals of Fhi!osopJnp) 

SIR, 

Tr is, 1 tliink, to bo rcgr(!ttcd, tliattho.se who cultivate science 
friftjucntly withhold improvements in their apparatus ami pro¬ 
cesses, from wliich tlu^y themselves derive advaiitai^o, ovvin^- to 
their not decuning them of suflicimit magnitmle for publication. 

When tile solo view is to lurther a pursuit of whose import¬ 
ance to mankind a conviction exists, all that can do so should bo 
imparted, liowever small may appear the merit wliich attaches 
to it. 

or the ^Yil•hs (f lutonps. —I’ho great liaigth of nick commonly 
put to lamps tor the purposes of suj)j)Iviiig tin; part which c.o)ul)us- 
lion destroys, is, on several aciaumts, c'xtremely incon^eiiient. 
it oecu])ies much spaci! in the \ess('l, and reipiirc s an enlarg'o- 
uu nt of its cajiacity; it, is frecpienlly the ota-asitm of much dirt, 
Cvc. This grtait Uuigtli of nit'k is totally unnecessary. 


Ki;*. I. I’isJ 4. 



It is advantageously supplied by a tube containing a hit of 
cotton wick about, its own lengfli, or s(»mc c.otton wool, fig. J, 
and at the end of which is placi/d a stout, bit of wick or cotton 
wool, lig. 2. 

I’his loose end receives a supply of oil from the cotton under 
it with which it is put into contact, and wlien it becomes burned, 
it is easily renewed. 

A loose ring of wick may in liki; manner bo a|)phed to the 
arga.ml lamp. I’his removes the necessity of the long tula* into 
nliich tile wicks, now use<l, descend, and thus greatly contracts 
this lamp in height. 

()/' Ilv/.i Lamps ,— Oil is a disagreerjblc c.ombustible for small 
experimental purposes, and more especially when lamps arc; to 
be carried in travelling. I have, there*fore, substituted wax for it. 
1 experienced, however, at first, some difficulty in accomplishing 
my object. o 

The wicks of my lamps are a single cotton thread, waxed by 
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drawing; tliroiiidi milled wax. This wick is j)Iaced in a burner 
made of a bit. of liuned iron sh(.’<.;f, cut like fig'. 3, and the two 
parts a a raised into fig. L 

This burner is placed in a cliina cup, about T(m inches in 
diameter, and 0'6 in. deep. Fragments of wax are })rcssed into 
this cup. iiut great care; juust he taken that each time the lamp 
is llg’nt(u1, hits of wax are iiea])ed up in contact with the wick, 
sr» that tile flame shall imnualialely obtain a su])piy of melted 
wax. 'i'liis is the great secret on whicli the burning of w'ax 
lamps depends. 

Whtai tile wick is consumed, tlie wax must bo pierced with a 
large pin dfiwn to the huiner, and a fresh l)it of waxed cotton 
intrudm'ecl. 

1 ciiipiov a wax lamp for the blowpipe. This has, of course, 
a much larger wick, and tiiis wick ha.s a dctaclicd end to it, as 
above described. 

K.r!iii<fnish'nig l.^an/ps .—The best way of doing this is to 
extinguish the ignited part of the wick by ]»ntting sound wxix on 
to it, and llien blowing the (lame out. Tliis presci’ve.s the wick 
entire for future lighting again. 

d’bis mode applied to candles is mmdi ])r(dera1)lc to tlie use of 
an extinguisher, or donters, to whiclr there arc; many objections. 


Aim Cl.K Xr. 

On IFm/.'.i in N/V//n and the Vimlcchnia of' \ oi-ocao Jji) inp;ncci<) 
Siennese, liy the R,ev.-.l. .1. tionybeare. 

('fo tiu; !hlit,or of the Annfifs of' I’liifosojjfny.) 

J)1:AII SIR, Jiaf/> Jutsfoi/.Orf. isgg. 

In Mr. Ottlcy's interesting and learned History of Engraving, 
vol. i. ])p, ami g'70, two accounts are givc;n of the process 
used in tiro executicju of the oniainental work termed ^'i!'ilo : the 
former, very sliort, aaici evidently inaccurate', from A'asari; the 
latter from a modmi virtu'.'.so (the Count Sciatti), whose; state¬ 
ment, although more; correct, is iinstgiportcd by any reifereiice to 
earlier aul.hoiil.ie.s, ne»t tej mention that Seratti bimsedf is (as IMr. 
()tl1ey witli jnsliee rt;niarks) soinewdiat wanting both in accu¬ 
racy and in judgment. !tis sndie ientiy kno’.vn that the Niedio 
(independently of the esteem in which it was once ludd, and the 
real merits and beauty of the works e'xecuted in itliy Finiguerra 
and others) has been ve;t nl'U’e e-unoliled by leaving given birth to 
the invaluable.; art of transferring impressions ffenn engraved 
plates to jiape^r. The following description, therefore, of the 
mode wdiieh seems to Ic.ive been usually adopted for,the compo- 
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sition of the enamel (if we may call it), as well as for its 
insertion into the cavities produced by the graver, may not, per¬ 
haps, be unacceptable to ytuir readers. It has the merit of 
coning from an author who lived befoe the art was vet obso¬ 
lete, and wlio seems liimself to have beeii a practical man of 
considerable intelligence I'or his day. 

“ 'ihe IXiello,’’ ht; infurms us, “ is eompos('d by taking one 
j)urt (^pure silver, t\v<.> <)l‘( ()pj)er, ainl three ol‘|)ure lead, which 
must^e fused t<!gel]K;i', and in that, state pouttai iiilo a hmg- 
neckt.'d eaj iiienu are inatr.tss, h.alf ililetl Im iguled sui[)hur, 

llie nnolh ot' the vessid is iimnediateiy to be cl(),.ed, and thi; 
c.nnlents lel’l to cool, d’lu; mass which re.-idls, wlien hoigatt'd 
amd washed, is ready for the purposes ol'lhe artist, 'I'he cavi¬ 
ties nmdi; by the (niriii having been hlled wiili it, t!u.> plate is to 
he held over a small itiiTe.ua: W d v.illi a nii.xhirc ol'charcoal and 
wood, taking' eare to di.-irilmic tin* (‘iiainel coi'i’iiliN with a pro¬ 
sier insl rie.iusu. As s-ee. as ifs liisie.i Iras. ialvK n piacag tiu' piatt' 
is 1.» be reino-.ed, and wiien suii'etendv eoi,ie ! is to be elcart.'i.l 

l> 


hv die fde, and poii-iicd hv line pinniee an.l tiipoli.” 


To tiie four ingredients here enunu rsd ed, t lu reeeipl <given l)V 
.'M-ratti adrls a fd’ih, l)..'ra\, the i;se oi'w hit. ii is n<rl iie.inediately 
apparent. A snadi poriion might, p.erhaps, he pnt into tlie eru- 
td.i: eonlainm c tin; ailo\', to etivtar it, and liicditate it.; fiteion, 
hai n e.adtl seaieeiy eiit-. i' niio (in; eompo..5ition of (he enamel 
d;.(‘i 1. 
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V olnnie ol' (1. A gi ict/la, w liieis on sn! pcc i s iminedialidy ct)nn(;e(etl 
with mining is unqiiest ionabl'S mort; eiaiio,;. and insl rnetiv e. 
l>irnr.!;uceio, ho Ae\er, i mlirae.es a nuieli \. nh'r range, and Ins 
worL is ec'rtainiy betlev ea'e.idali d to illastru'.e die slaO; (>f Liiow- 
ledgo "at the. eia ofiis eompoi'iiioi 'liian ilial td his (lermao siie- 
ct'ssor. .the gt.tod itahaii tot) manitt‘.>l.s, a intt :si) n;in'!i t^i ei'u— 

dition, ;i far more li\e!v pluy ol'tlui nnaginaiion. tlis I'.orkis 
di\lde.dinto It) hooks, d lie lir.b 1 rt at... m' n.etuis; t i;e .stjcttiul, 
of senniuetais, widi stune earthy and sulitie suhstanen's ; tiu.; 
third, on the ass.r.y and rednelion oi nie.'idlie. sahslaiua s ; the 
fourdi, on the assay and leiining (.■inellv r/.; die lil'lii, 

on aih;\s; the si\th, sevenih, am.l eialith, on tIu'art of casting 
metals, treating la.rgely on ail tha.'., eoneerns bt;!! uiul cannon 
fuuiuUtries ; the ninth, on (listi!!al ion ; Tm the avis oi'tin: w orkers 
ni gold, eoppeay iron and tin-w irt.t'ig.wing, gilding; the manu¬ 
facturer of melallie. specula ; ; f crin'ible,., <>!’ potieiy, a.nd of 

mortar; tlie tenth, (jii nitre, gunj)o\\ de.r, nrt.illerv, and i'lVe w oiks,, 
This abridged tabic oi’ contents will sullicc to give a general 
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notion oftlie work. I subjoin a brief statement of such passages 
as, on a cursory perusal, appeared interesting : 

B. 1. Under the chapter Luoghi de la Miniera,” he speaks 
slightingly of the charlatanerie ” of those who pretend to discover 
mines by any other than natural indices ; his directions, as far as 
they go, are very sensible. He mentions the custom of baptizing 
or dedicating the mine by the name of the deity, or of some 
patron saint, lie recommends the driving an adit ftajP the 
bottom or side of the hill in preference to the older iis^e of 
digging downwards from the point where the ore comes to datj 
(algionio). He mentions a productive mine of copjicr and le,'nl 
below Inspruck. C. Dell’Cro. He opposes strongly the dreams 
and impositions of the alchemists. C. Dell. Argento. (Quotes (I. 
Agricoia (querc, from what work ?) as reflating tiie dis^^overy of a 
mass of silver ore, in one of the Saxon mines, suiliciently largo 
to make a table and a st'at, or stool (tripode). He seems to have 
been actpiainted with the red and grey silver ores, and with the 
usual modes of roasting and reducing them. C'. Del Rame. 
Italy is in this metal “ richissima; ” intaitions the peacock and 
grey cojiper ores, especially the richness of the latter. C. del 
Ihonibo, He notices its acquiring weight (lium 8 to 10 per 
cent.) by calcination, which lu^ attributes to the loss of some 
aerial principle of levity, and illustrales the case by affirming 
that a dead body weighs more than a living one, in consecpience 
of having lost th«' aniiual spirits (spiriti chc snstengano la vita). 
C. D(; ]o Stagno. He confesses never to have seen any tin ores. 
C. Del Oltone. He speaks almost with rapture of an exlojisive 
manufactory of brass canh'd on at iVlilan. C. Dell. Argento Vivo. 
He again vitlicules the alchemists with some Immour; mentions 
native cinnabar, and the m(,‘thod of obtaining mercury from its 
ores by distillation, C. Del Soifo. Mentions the use of sulphur 
ill bleacliing. C. Del Aiitimonio. SjiCaks of its use in various 
alloys, and as an external ajqilicatiou in medicine. C. Della 
Margassila. He suspects each of tln^ imperfect metals to have 
its own murcasite, consisting of sul[)hur(ions matter, and the 
seeds of the metal (materia seconde et menstrui delle concettloni 
de metalli). The residuum after roasting is good only to colour 
porcelain or glass, and to cheat the alchemists. Argues against 
its being entirely t'lu/iosila,” (a substaiu'e (vapable of sublima¬ 
tion'/) but appears to entertain the beliefofhis age, that mineral 
veins grow liki^ organized bodit's. C. Del Vetriolo. Describtjs 
the: manufactory of Roman vitriol, the strtjngcst form of which 
non Vetriolo ma Cuperosa si chiama.” C. .Dell Alnme di 
Roccha. (lives a detailed and practical account of its manu¬ 
factory. Mentions the district of La d'olfa as not likely to be 
e.xhausted before “ /'iillimo ffiorjia del moudo.^' U. Del. Arse- 
nieo, Orpimento et Risagullo. Mentions the alloys of arsenic 
with copper, brass, and lead. Its ores come from the Hellespont 
aud Cappadocia. Notices the observation of “ li prattici mine- 
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lali,” that ursfaiic is mixed with almost all metallic ores, and t.l»e 
oj)iuion that in volatili/.inp; it carries off whatiiver silver they 
may contain. (h Della Cliallamina, Zallara, et Man<^auese. 
This chapter contains the earliest mention with wh.icli I am 
acquainted ot‘man'^anesc. Its use, both in tin^ini; porcelain 
and L'Jass, and in rendering' the latter coU)urless, is nuticetl. 
d’he cliaplers on ^ems and glass contain little ol’intercst. Those 
on tlua^assay and reduction ot‘metals are entirely practicval, and 
show an intim.ite actpiaintance with the detail of all the pro- 
cessf's then in use. in treating of alloys, he numtions the supe- 
ricu’ity’^ of Ihmlisli tin. 

The alloy for hell metal he states to contain from 22 to 26 
])er cent, ot’tin ; that for other purposes of casting from 8 to 12. 
I'.nters largely into delad *)n the <'asting l)t>th ot artilU'ry and 
bells. At ]). loo, he mentions a singular inoil(! of sf)l(!('ring large 
bells w’hen damaged, by carrying the curved cliinnu'y of a fur¬ 
nace constructed for tin; j)urpose in fin; direelion of tin* fissure, 
and eomenling the ('dges thus s<d’ten«'<l b\ the addition ttf 
melted l)ron7,<'. d'his is, J a process ne\er adopted in 

our bell ioundenes. 



Of the value of his fui ther {lirectioin: foreiisting, tk.c. 1 amnot 
competent to jiulge ; they a])pear tole.iablv full. At p. lOtl, be 
meniions, that in the nunmfaetorv ol bron/e, lead was oet;asion- 
ally substituted hi juirl for tin, as being cheaper. (', di-1 bar le 
Italic di Ih rro. lie stales tliat cannon balls of cast-iron were 
first list'd in Italy, by {'iiarh.'s, (ving ot’shancig in liisallaek on 
TSaplis, A. D. 14!)0. lie mentions tha^ some added antimony, 
otlu'i’s copper, and others arsenic, with the intmit of reiuh'ring 
the natal nmre fusibli!, but objects tlupt it is n'udered at the same 
fime more biittle. O. di Fonnare Filicvi. He ajipi’urs to liave 
))eeu acquainted with all the modes of casting and modelling 
now ill use. He much praises the ingenuity of a ISicimese 
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artist, G. B. Palori, who invented a new species of moulds for 
casting in plaister, by covering the original statue with a mask 
of paper, or rather jtnpier niachae. (carta pasta) and linen, stratum 
superstratum. When tliis was suHicienUy tljick and hard, it 
was cut from the siatue in convenient portions ; tlien reunited, 
strengiheneel hy the adeititui of fresh mutter, and rendered 
impermealde to waler by wax and asphultinu (pece grecu). 
Tim moulds tlius pix)diiccul, were light, portable, unexpensive, 
n(>t liable to break., and vvtdl adapted i’or their object. C. del 
Arte iVlchiiuica, and C. del Arte Bistillutoria. In the former of 
tho.-^e, he again attacks the rdchemists as to the probable attajn- 
ineiit ol' their objc<“t, but allows tluit in their restanches they 
fretpieutly made discoveries of great interest and value. The 
latter contains nothing wliicli at the ipresentday could inform or 
interest tlu: cheniicai rtuider. 


G. i)el Arte del J'abro (Jreiice. Besides tiic article already 
quotedon the Xi( llo, contaijisdirections lor soldering, tempering, 
and colouring' g‘»hl, and for enamelling, but. notliing on the. 


compositivon of the enamels or pastes liiomsehes. (h del Arte 
del l'.d)ro llainario. Ahaitions the art of tinning eopper vessels, 
del Arte d(l Fahro la rrario. Treats ol tlie m.aiiidactory anti 


tempering' t>l steel, of colouring, engi'aving, and damasquining 
its surl’ace ; tliese arts lie terms .scf/c/.s. Among (pLiiei' oftliese 


SI ci’cts is oiK^ for rendering iron an<1 IrncUihli' as lead, a 

p'l'oeess whieli must have been m reciU(:st at a pi riod wliicli, 
among' other wtaks of art, produced many l>eautiliil specimens 
ol chasuig' in iron. It c.onsisis in exposing to the continued 
heat oi‘a fin'nacc the iron hrst anointed of' bii ter ahnonds, 

and then cevated with a paste made oC wax, assa j'n'iida, and a 
small quantity oi adLali, covering the whole with a. strong lute. 
(I. del,Arte del Fahro Siagnario. riie composition I’or printer’s 
types, lie slates to be six parts of fine* tin, one of lead, and one 
ol'antimony. 


In snhs(;<|uent chapters, he describes tlie process of recover¬ 
ing gold and silver from ]duted 'articles, or miiu.ral cumpounrls, 
by amalgamation with mercury. For tiiis secret he states himself 
to have given a diamond ling' worth 2b ducats. 

A move interesting chapter is that ou the Pratica el iModo 
di hue li Speeciii di Aietalho.” lie mentions a tradition as to 
the existence ol telescagiic specufa, as I'ar back, if i uiiderslund 
him, us the age oi /lugustu.-;. ‘‘ Che mostrano I’imagine delle 
(;ose loiilane et non delle Jiropiiupic.” He li'eals also of hui'niug 
specula, oi one cs])ecially holoiigiug; to a (iermaii, by \vhi('h gold 
x\as ke[»l in a sUitc ol'iiision. lie mentions anollier (telescopic ?) 
s[)ecuhnn, said to luive existed at Tunis. 11 quale era tanto 
luetdo, che del pin alto d.i.lla Bocca voltaii dolo verso d Porto 
della (loleta vi si disetaiiava tnfti !e navi che varano surte, et 
tutt.e le genti che arano cou esse, et de che; colori et liahiti eran 
vestiti; certo credo che fusse con (jueati trovata la prospeitiva 
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praticfi di Pittori et la ration! d’cssa.” (Or was this a diminish¬ 
ing mirror ?) IJis secret lor the composition of metallic mirrors 
is, “ tlirco parts tin, and one copper. Ppon this alloy, when in 
lusion, throw (for every pound) one ounce of tartar, and iialfaii 
ouiici; of arsenic.” 

Tile chapters on t’nc art of pott ery, and making lime, appear 
to contain nothing remarkak'ic. 1'lie same mav^, porliaps, ho 
said of the cha.ptevs relating to artillery and lireworks ; hut with 
these su})jects, I have no a(^quaintance. 

concluding chai)ter is perfectly cliaractoiislic of the Ita¬ 
lian. “ l^el Fuocho che consuma (it non fa conere, et e potente 
])ui che allro fuoco, del quale ne e laihro el gran Fi'diol rli 

eiierc* 

f'hciiltrd (liv iionvirolc die cu])i'.lo.'’ 

Fpoii the whole, although this scarce volume from its meagre- 
ncss and imperfections forms a singular contrast to the hulk ami 
tullness of lietail which might he expected in a metallurgical 
< ncvclopa?dia ol the present (la^', it is un<|uesLiona,hly for its ag<’. 
a work of no comnuin mm-it and interest.; and the author is 
faiily (intitled, from iiis practical intelligenca! and industry, to lie 
ranked among tliose who contiihuti-d to ri'ali/e tlui almost pro- 
ph. tic. verse of his immortal coimirvmau : 

T']>s|)C’ricriZ'i 

(.’h’ lOsscr siiol lont'J a i rivi di noslri arti,’’—(l)antc I’aradiso.) 

1 subjoin (he account of the maiiul'aclorv of IS'iello from the 
original; “ Niellasi aiuana perornameiito (h; lavori certi intagli 
o prolili et fpicsto piiina si {'cunpone j.igliando una parte di 
argeuto iino, dm di rame, ettre di piomljo tino, et in un vaso di 
lerra che hahhi (d collo stretto et longo siMUjua; la inela di solfo 
macinaio, et seq)ra\'i si gitta, tesi gli delti nudalli, et con terra 
subito iiu:ssi si cimida la lioceiia del vaso, et henissimo si 
riinena. Dipdoi frtaldo rompcndoil \aso so ne cava et iielta, et 
lavasi et altin si macina, et adopeuasi i:empiendo li vacui de 
lavori che sh uole, el a uu toriudlclto fatto di carhoni grossi con 
alquunto di fiamme di legna et con nno menlaidu tlo sothaiulovi 
rlentro savoiva <‘t si f:i sojira al lavoro vostro scorrere culIoca,n- 
dolo al'.juanto con nno legnetto o ferro quaiido e scorso, et si 
cava et las:;a freddare. Dipoi cosi f.itto con una lima levando el 
supertluo si .seno[)re, et con nna po(‘a di camraet pomicc sottilc 
si puiisce, et con la terra di tripoli frogandolo si fa lucido et 
hello.”—(P. 1 do.) 

Flic I’irotecluiia'"- was a second time printed at Venice, A. D. 
IddO, wil.h llie original wood-cuts, and.some alterations in the 
orLiiograpliy. A loench translalion a})])cavs to have been printed 
at l^aris, A. 1). lo72. d'he author is .'■qioken of with commenda¬ 
tion hotli by Agricola (in his jaeface), and Oardan (De Subtil). 
The former terms him an ekxpient writer, which is true to a cer- . 

, •* See also Ikunet’s Diet. Itibliograpluguc, Article Biringnccio. 

Nciv Senc'>, voi.. iv. . 2 b 
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tain extent, tlioii^li his eloquence, in spite of his origin, be not 
indeed of the purest Tuscan. 1 had almost forgotten to state, 
that Venoceio Biringuccio was a native of Sienna. 

1 am, dear Sir, yours truly, 

.1. J. Con YJiEAKK. 


Article XII. 


Analyses oe Books. 

Philosophnnl Trauaactiona of the lioi/rtl Soeictj oj Lo)i(Ion, for 

lS‘2-2. Barf /. 

have to apologize for so long (l(;layingto analyze Ibis part, 
which contains a series of papers of great importaiu'e ; t wo of 
the most inter(\sting, howeveay have alo ady been inserted at 
length in the three preceding numbers of the Ainiol-'i, 

1. 'fhe lidherlan T A'.rlitre.—An Arrount of JAperhnents to 
{letermine the Amoiinl of the D'ljt of the .Mni^nclic 'Penile in Lon¬ 
don, in Atio;n'<l 1S21 ; irllh. Reninrhs on the. Insi rnnicnls irhirh are 
nsiKtllif entploifcd in sne/t 1 )c! enm nniions. l>y('apt. I'.dward 
lSal>ine, of ibe Koyal Begiment of Artillery, BUS. 

Capt. Sabine remariNS, that the increnso'd attention which has 
been givem of late years to the subject of magnetism, and the 
consecpient advance that has been niadc^ in the science, render 
it desirable that a grcsiter degree of acc-uracy should be obtained, 
in the, observation of its terrest rial phenomena, than has ihtherto 
been the case, 'idu; instruments fur H>cei’taming'l.lie di[) oftlu^ 
lUM'.dle, it. is stiilial, ha\ e recei\ ed little or n(> im[H‘o\ement dur¬ 
ing the last oO years, and produce icsults, Avhicli, with every 
precaution, can be considered as a{)proxiinale only. 

vXfter describing llie impcrfe(;tions in the instruments alluded 
to, and ex])laining the ern rs which originate in them, the autl'.or 
jnocec'ds to give an acc(»unt tjf a dipping-needle, uhi(,h he 
recpiesbal hlr. Bcllond to make, on a c(!nsiriuAion suggosierl by 
Prof. Meyer, of Cf)l.tingen ; as \vell as of t he mode of obse-rva- 
tion t.hcrew ith. ‘‘The needle is a. paral!elo})i[)c;dnn of (deven 
inches and a. hall'in lerigth, four-tenths in breadth, and one- 
t-wentietl^ in th.ickness ; the ends are rounded ; and aline luarkc'd 
on the face of the lU'edle [)assiijg tiirougii the centre to t.lm 
extremities, ansv.ms the purpose ol' an index. The cylindri<;al 
axis on wirich the needle tevolvos, is of bell nietal, terminated, 
Avh<;re it rests on ilu; agate [)lanes, by cylinders of less dia)neter; 
the finer these Unniinations are inade, so loii''' as they do not 
bond V, ith t he weight of the netalle, the more accurate will he 
the oscilUitioiis ; small grooves in the thicker part of the axis 
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receive tlie Y"’s, which raise and lower the ikhmIIc on its sup- 
])orls, and ensure that the same parts of tin; axis rest in each 
(jhservatiou on ti>e planes. A small l)rass sphere traverses on a 
sttiel scr('w, inserted in the lower ed^e of llu^ needh', as in'urly 
as ])ossil)le in the pc rpeiulic.nlar to the nnU'X line passing through 
the axis of motion ; hy this mechanism, tln^ C('ntre. of gravity of 
the needle, with tin? seiX'W ami sphere, may h(' made to fall more 
or less ])ele>.\ the axis of motion, according as the sphi'ia; is 
screwtid nearer or more; elistant from the needle, and according 
as splieres of gri'ater or less diann'ler are em[>loyetl. The object 
[imposed in thus separating the (aeiitres of motion and gravity, 
is to give the needle a force arising from its own weight to 
assist that of maguetisni in oxercoming tlie inerpialitics ol'the 
axis, and tlnis to cause the needle to return, alliu' oscillation, 
with more cc'rtaintyto the same point of tlie divided limb than 
it would do xxi'ic tin; centres strictly caiincident. ’ 

“ The centres of motion and of gravity not coinciding, the 
posiiioii which the. needle assumes, when placisl in tin; magnetic 
meritlian, is not tinat of the dip : but the ilip is deilucable. by an 
easy calculutioii, fr<aji olisi rvations m.ide with such a. needle, 
a<'cor(ling to (In; f(;liowing directions ; 

‘ iftlu' needle has been carefully made, and tlie sermv inserted 
fi ulv as described,’' “ txvo obsca vations made in tlie magnc.tic 
nu ridian are sullic.ient. for the de.ti rminatiou ol the dip, tin; two 
(aces of the iiei'dlc be ing successively towards tin; observers, 
riinewing the jiosiliou of the a,\:s on its supports in such a man¬ 
ner that the edge of the m odle. wliich i^^ up[ii;rmost in the one 
ohservation beci.ines lo\\i;nnosf, m the otic i ; tlie. ang'l{;s wliieli 
tin.' needle mals.i;s xxitli tin; vert'.ea! in ihi se two positions being 
It ad, dm mean ol’tiu; tangents ^){' those angles is tin; eo-lange-iil, 
of’ till' dij). ihit, \\lK;n neetiles ait' used iii which (his adpist- 
inent has notht't n made, or wliert' its aetuiraey cannot, lie. rclit;d 
tui, (onr t>!)ser\atious are rc.<[iiircd ; two heing tliost; wliic.ii art; 
already tlirt;clcd ; llu; two otliers art; similar to tln'in, hut, with 
(he ])olcs of tin; iit.t.'dle rt;\'ers(;d ; calling then tin' lirst arcs 1' 
and f, and these with tin; [)olt;s re.xcrsetl and g, ami taking’ 

tang. (' -h (an. / — A, 

tang. 1'^ — Ian. / ~ 1> 

tang. (« 4- ( an. g C' 

Imig. (.1 — fan. g I.) 


- 4- ^ = t,\vie,e ihiC co-tang(.;nt ol tin; dij).” 

r.H 1) ‘ it i I) ^ ^ ' 

‘‘'fhe instrinnent. in which tin; net.'dlc was tri(;d is alieitly 

descrihetl in tiie Philosophical'l'ransi?i;turns lor 1<S]!>, ji. 1.52, and 

sexeral ini[)rt)V(;incn(s winch have since been addetl, in tin; 

7 \ppt;ndix toCapt. l^arry’s Voyages of .Discovery, [ip. 107, loO,. 

- •) 

The c^xpciimcnts were made in the iiurscry-gardeii in the 


iXC. 

i ( 
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Tlegent’s Park, by permission of Mr. Jenkins, the proprietor. 
The situation is in all respects an elig ible one, being far removed 
from the neighbourhood of iron." 


** The results by three different methods collected into one 


view, are as follow, viz. 

15y 10 experiments with Moyer’s needle.. 70° 02*9' 

By the times of oscillation in the magnetic meridian, 
and in the plane perpendicular to it; mean by 

three needles.. 70 04‘0 

By the times of vertical and horizontal oscillation. 70 02''d 


** Whence 70° 03' may he considered as the mean dip of the 
needle towards the north in the Regent’s Park, in August and 
September, 1821, within four hours of noon, being the limit 
within which all the experimenls wcie made.” 

As the observations of I\lr. Nairne in 1772, and of Mr. Caven¬ 
dish in 1770, give an approximation of 72° 26' for the dip in 
1774, we obtain, it is stated, 3-(.)2' as tlie mean annual rate of 
diminution between 1774 and 1821; aiul if we take Mr. Whis- 
ton’s determination of the dip in 1720, 76° 10', we, obtain 
between the years 1720 and 1774, an annual diminution of 3d)6'. 

Capt. Sabine says, “ in conclusion, tliere appears rtsison to 
presume, from the prece<ling experiments, that tlie dip itself 
may be determined by jMeyer’s needle widiin a mucli smaller 
limit of uncertainty thaii has hitherto been the case by needles 
of the usual construction.” 


II. Some Botii!ions resper/ing llie Jn/fnenre of the VoUnh’ Vuit- 
terif in oheitUing the Klfecls of iJir Division of llie J']ighl.k Pair 
of Nerves. Brawn up by A. P. Wilson Philip, MD.h'RS. Ihlin. 
(Communicated by B. C. Brodie, bisep PUS.) 

This short pa[)cr appears to establisli two momentotis and 
novel facts in physiology; we shall give; the principal results of 
Br. Philip’s investigation in his own words, distinguishing the 


important circumstances by the ilalie characUax 

“ In some experiments in which the nerves of the eighth pair 
were divided in the neck of a rabbit, and the ends not displaced, 
and the aniiual was allowed to live some hours, it was found that 


food swallowed iinmcdiatcdy btifore the division of tlie nerves, 
was considerahhj digested, eieii when the divided ends of the 
nerves had retracted to the distance of a (luarter of an inch from 
each other.” 


“ In other experiments in which, after the division of the 
nerves, the divided eiah had heen turned eomjdelelij aivaif front, 
e.aeh other, htlle. nr no perfect I if digested food, when the animal 
was alloived to lire some Innirs, was found in the stomach; and the 
longer the animal livefl, the smaller was the proportion of digested 
, food I'ound in the stomach ; the great mass having the appear¬ 
ance of masticated food, "which was not sensibly lessoned in 
quantity, however long the animal lived. In an experiment in 
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wliich, under such circuinslanccs^ the stomach was exposed, from 
the time of the division of tlie nerves, to the intluence of a vol¬ 
taic battery sent through the lower portion of the divided nerves, 
its contenis were apparent(i/ as much changed, as they would have 
been in the. same time in the healthy ttnimal. Tlie change was also 
of tin; same kind, the contents of tlie stouiacli assuming a dark 
colour, and those of the pyloric end being more uniform, and of 
a lirmer consistence tlian those of the central and cardiac por¬ 
tions of the stomach; while the whole contents became less in 
(juani itv.” 

•III. On some Ah'ine Concretion:^ found, in the Colon of a doling 
Man in .luincashire,<tflcr Death, lly .). (i.diildron, li!s(p FRS. 
fee. fee. (Communicated by the Society for Promoting i\nimal 
(Jht'inistiy.) 

y\n abslract of this pa))ei’ liasalreadv beam given in the Annah 
for .lanuary last, p. 7.), but we may add the following particu¬ 
lars : 'flu: coiu'retions were lound lodged in the arch ol' the 
colon, the coats of which W(;re much thickened and formed into 
a sort of pouch, Avhere lluy lay. The pc'ritomMim was hut. little 
mnanHid, tlu' otlu'r viscera weri; healthy. d’hi.‘ unfortunate sub¬ 
ject ol’ tin; })a[)er never took a single repast without oatmeal in 
seme shape, or other, and tlie concretions consist of allerjialing 
1 mccutric. layers of a velvetv fibrous substance from the inner 
i'-oat envelo[)mg tlie farina of’the <iat, and of phos[)hale of lime, 
t.igelher with the aiiuuoniaco-ma<.''nesi;)n phosphate. 

IV. On the L 'ofirentric Adf/si ment of a Triple Object (ilass. 
P.y William Hyde Wollaston', Ml). \ P'ilS. 

I.)r. Wollaslvc.i here desciibes a method of coirecting the 
central aiijustment of’a triple oliject-gla.^s which appears mit to 
iisve hemi used I'or that purjiosi;, but for the details ol wh!<‘,h we 
must I'efer our I'OadvTS to the paper itself, as th(;y wouhl be use¬ 
less with(.)ut till' ac.coni])anving plate, dim principle and its 
lesiilt, are explained as follows : 

“ Wiu'ii any lu ight olijee.t is view(;d through a glass of this 
construction, w ithout a.ii eye-glass, thei o’ may be-o])S(!rved at the 
same time vvil.li the rth’raeled image, a. series of I’aiiiter imagi.'S, 
that are found by two relleelions Irom the dilferent. siii laei.s ; 
and as tin; position of each ol’tliese images is dependent on the 
curvatures ol’ that jiair ol’surlaees by which it is lormed, they 
appear at, diH’ereut distanees fiom the oliject glass. Since, the 
iiumher of surfaces is six, llm uumlu.'r of binary combination:', of 
these surfaces is bo ; and just so many images formed by rellec- 
tion niay be discerned. It is manik'st, liiatif the glasses be duly 
adjnsteci to each other, so that their ‘.fxes ai’c correctly coinci¬ 
dent, then this series of’ image::; must he 'all situated in the same 
straight line ; and (‘ouversely, that any defective position may 
be ininuidiately detected by a derangeuient ot the line ot 
images." \ 

“ Py tl>ese guides alone, I have now so repeatedly restored 
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my object-glass to correct performance after having removed it 
from its cell [in a telescope of 45 inches focus, made by Dollond 
in 1771], that I may venture, with considerable confidence, to 
recommend trial of the method to those who wish to perfect 
glasses of this constiautk)n.” 

V. On a ne7v Specii’s of llliinoccros fount/ in t/ic Interior of 
Africa, t/tc Sku//of 'ir/ilc/i hears a close lieseinhlance lo ihat fount/ 
in a I'ossi/ tSlafe in Siheria ant/ other Couttlries. By Sir ltvt;rard 
Home, Bart. VPRS. 

“ It has been hitherto asserted,” w'c arc; informed in the cfun- 
mencement of tins paper, “ as one of the most curious earemu- 
stances in the history of llie eartli, that all tiie bones that are 
fouml in a fossil state, diiler iVeun those behmging to animals 
now in tixistence; and 1 belic've that this is <>('nera!ly admitted, 
and that there is no l'a(;t upon laicord, by which it has lieen abso- 
lutelv contradicted; but tin; observations f am abt)iit to stati; 
respecting this ihinocauos, illustrated hv the rhawings that 
accompany them, will go a great way to stagger onr Indief 
upon this subject.” 

“ The skull of the animal belonging to this new species of 
rhinoceros, now living in Afiica, was brought to this countrvhy 
Mr. C umj)hell, one of the missionaries sent there iVom the, Lon¬ 
don Missionary Society, and i.sde[)osiled in their Museum in the 
t)lil .lewrv.” 

Sir K\ (‘rard tlien pro<‘(;eds to give, from Mr. ('ampbeirs niomo- 
raiula, an account oi'the huadity and habits of the animal, hut. 
as the substance'of these has alieaelv appeaiod in various puhh- 
cations, we shall ])ass te) the (U:sc,ription of the skull. 'I’his is 
shown, with the assi.stance (d'two cngr;ivings, “ (o h(;ar so close; 
a vcsennblauce te) the. f ossil skulls froiu Silu'sia, us to leave no prei- 
inincnt characte.-ristie', mark het\vt;cu tln in ; ” wht'iu'e tluj author 
is hul to believe', that aUlujugh many auimals he'longing to 
former ages may he extinct, the'V are not necessarily so: no 
change leaving taken place in emr globe, which had elcstreeyial 
all existing aieimals, and, tliercfor;', many e)f tlnnn may ht' actu¬ 
ally in being, althou'.di we have not he'eii able t(j diseaever thene.” 
After argeiing from the e;xlstene-e in AlVie-ei of inemenso tracts of 
country yet unexplored, that we Inive^ no right to assimie that 
large animals, although not nie;t with, do not e-xlst; ” he glvt;s 
the following ]vaitic‘.ulars of the migration of an animal of another 
kind, as ex[)hiithng iei what way particular animals may e'lude 
our intpiiry at eene time, anel at anotlu'r be; brought within our 
reacli.” 

“ Mr. (Jamphcll says, he; found iliat, the wild ass or ejuagga, 
migrates in winter from the'jropics to the vicinity ejf the Malale;- 
veen river, which, though fiuthe;r tej tin; south, is reported tee he 
warmen* than within the tropic of Ca})rice)rn, when the; sun has 
Vetirc'd to t he northern he;!nisph( re. He saw hands of 200 or 000, 
all travelling- soutli, when on his return from the vicinity of the 
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tropic ; and various Bushmen, as he proceeded south, inquired 
if the quug'< 2 ;as w{;re coming. Their stay lasts from two to three 
months, which in that part of Africa is called the Bushmen^s 
harvest. The lions who follow them are the chief butchers. 
During that season, the first thing a Bushman doijs on awaking 
is, (o look to the heavens to discover vultures hovering- at an 
immense height; under any of them he is sure to find a quagga 
that had been slain by a lion in the night.” 

These are succeeded by observations on the docile and tame¬ 
able chnracterof the elephant,andonthe savage and stupid nature 
of the rhinoceros, which are I'ollowcal by some infenmees respect¬ 
ing the latter suitject, i’roin the diminutive cavity ol’the cranium, 
and constapient smalhu'ss of the cc'rebrumin the last-mentioned 
animal. An account of tin; manners and hahils of the Asiatic 
ihinoceros, kept for thi(M3 years iu tin; menagerie at I’iveter 
(•iiange, is subjoiiu'd; and the pa[)er e»)nc.hidi;s as follows : 

“ T he aecount in the l>ii)le ol' an unicorn not. to be tanU'd, 
mentioned bv Job, has so great an alHnity to this animal, that 
liuMC is much ri-ason to Ix'heve that it. is tiic same, more espe¬ 
cially as no otlu r animal has ever heim described so devoid of 
iiiii lleth:. In thatage, the short horn might, veaddy he overlooketl, 

.i ' il cannot be <a»iisid< red as an olfeusiw; weapon ; and tin; 
anoolhness of the animal’s skin wonld give it a. greater resem- 
bhnice to tin; iutrse than 1 o any olh<;r animal.” 

\T. PiXhdcl ofd IA‘iIcrI’roin i'djil. Half, ll\'. PliS. to 

nv// (fiin, It'oiluxlon, MU, h'llS. roniduun^ Ohso cdlions oj 

d ('otin’l seen d( Vdfjuirdi>-o. 

\1T. i'.leinen'o/'Cdji(. I Id/f's CJonie/, By J • Hrinkley, IJI). 
IT\S. an<J Mlt iA. ami Andrew’s Proto.ssor i)l‘Asiroiiomy in the 
I oio'rMty <d Dublin. (In a ! .etier adih essed to Dr. oliastoii.) 

d ins eomet, wlne.h had been seen by astronomers lu baaopc, 
lieiore it passed its perdielion, remain (1 N'isihle at. \^al[)araiso lor 
do days, and C.'apt. ilal! has fnnnsheil a. \ahiai.)le set ol observa¬ 
tions on it, j'roiii which Dr. orinkiey has dediu-eil its (dements 
by ail imjiroved mode of e.aleulation. tni April <S, it was 

distant nearly D ll from the earth, tin; sun’s di.stanee Irom the 
earth being nnily, and (ui niay d, when last seen, about It 

;s mteriistiiig to astronomers on acc-ount ol its small peiiiudiou 
distance ; out of 1 hi comets iu Deiainbre’s Catalogue, tin; orbits 
oi ’vvlii{*h have been computed, there are only three that pass 
nearer tlie sun. !n this, as well as in its great inelination, this 
comet agr(;es witli that obsc rvc'd in loDil, whence it is jirobtdilc 
that th(,y are the. same. Some sketclies ol it by Capt. Hall are 
uniujxed to las letter in a plal('. • 

Vlll. On the E/ccIricdl Phenomena cxhihilcd iu vacuo. By 
Sir Humphry Davy, Bart. PRS. 

It is remarked iu the commencennmt of this liigldy interesting 
paper, that the relations of electricity to heat, light, and cbenii- 
cul attractions, togcilicr with the cliscovery of its conue.xiow 
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with magnetism, have opened an extensive field of inquiry in 
physical science, and have imparted much additional interest to 
electrical investigations. 

“Is electricity a subtile elastic fluid ! Or are electrical effects 
merely the exhibition of the attractive powers of tlie jvarticles of 
bodies ? Are heat and liglit elements of electricity, or merely the 
effects of its action ? Is magnetism identical with electricity, or 
an independent agent put in motion or activity by electricity ? ” 

'fhe solution of these queri(\s, it is observed, “ is of the high¬ 
est importance, and though some persons have undertaken to 
answer them in the most positive manner,” yet there arc; fiirw 
sagacious reasoners wlio think that our present data are sufli- 
cient for decision in such abstruse parts of corpuscular philo¬ 
sophy. 



It appeared to mo,” continues Sir Humphry, an object of 
considerable moment, and one intimately connectiul with all 
these queries, ///e 7"el(((ions of eicciI’li'ili/ to .sjn/cc^ us neurhf void of 
jMulter as it can be made on the siuj'ace of the earths AValsh and 
'Morgan had concluded from their experiments, that the electrical 
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AS'as iKn, producible i;i a porlect torriccllian vaciuini; uiul 
ihe latter that such a vatniuin likewiso prevented tlic charoiiu'* 
ot coated glass; but it being \v<;ll known that very rare 
vapour of mercury exists in tin; most porlect vacuum of that 
nature that can be made, Sir II. could not help doui)liui>-the 
pevh.'et accuracy of these residts, and ‘‘resolved not only tci exa- 
miiu; tliem expcahucntally, but likewise, by using a compara- 
tivi'ly fixed metal in liision for making the vacuum, to exclude 
as far as was possible, the ])res(Micc of any volatile matter.” 

'I'ln; apparatus that he enijdoyed consisted <tf a curvsal <da,ss 
ti^be A li, with oiu; leg A closed, and longer than the other. In 
this closed leg, a Avire (d’platimnn 15 Avas hermetically munented, 
for tin; imrpose of transmitl.ing the electricity ; or to ascertain 
the pow('r of the vacuum to re<'(‘lve a charge, a sma.ll cylinder of 
till or platinum iriil b. avus plaeefl as a caj) on (ulx s not luiving 
the wire Ih 'flu; o[)en (Uid 1), Avhen (he closiul leg had licenliiled 
Avilh meveury or fused tin, tin; surface of which stood at Avas 
exluiusteil through tin* siop-coc-k n coimiaical hv the movcahle 
tube G Avlth ail excelh'nt air-pump ; aud in soiiu; cases to 


ensure greater accuracy, (he. t;x!i:)usti(m Avas inade aft(;r the tube 
uul ap[)aratus bad been tilled Aviili hydiogen.” 

t)peraling m this Avay, it A\as easy to procurt; a vamuini 
either ot a, large or small size ; and “ liy using recently distilled 
([uicksilver in tin; tubes, nod boding' it in vacuo six or seven 
linu's I’roui (he top to the bottom, and from the hottom to tin; 
top, making it, Aibratt' JXjieatediv iiy striking it with a small 
piece oi AVood, a column Avas obtainei! in the Inhc free from tiie 
SK.-i’kiSt ]»ai'licle of air;” but vapour of mercury Avas sometiiiu'.s 
])roduced, fdiieg- a minu'o' p^ioindar s’paee, to discover the cause 
ef whi;;h gave tin; author a great deal of irouiile. 

lie fouml tliat. in all cina-s wln ii tin; mercurial vacuum was 
P'crfect, it, A'.as permeable to (;lec.tiici! v, ami Avas reiidoied lumi¬ 
nous by either the coniinoii spark, or tin' siiock lioiiia I.eydeii 
jar, and the coated glass suirounding it became charged ; Init 
the degree of iutensitv of llu'si- ])iieuuniei'a depended iijam the 
t(;mperatuie, \’V hen th<‘ tube was vei v not, ilie ehaiin; light 
a[)peured in tin* vapour of a. bright-green colour, iiiid ot great 
di'iisitv; ai the temperature dimioished, it lost its vividiuiss ; and 
when it Ava,s arlihcially cooled to 20 ’ below'zero of jaihr. it Avas 
so faint as to vfauiii'i; eonsidva'abl!; tlurkness to Vie perceptibu;.^’ 
'file clnmgi; eominuiile.ited to the metallic foil wais hkcAvise 
higher, the higlu rthe tempera^iive, which, like the other plnam- 
iiienon, must, depend u[tuu the ddit ieat density ol the mercurial 
A'upour. • 

“ A very beautiful plienomeiioii occurred in boiling the mer- 
cuVA'^ in tlie exhausted tube ; Avliieli showi'd the great brilliancy 
of the electrical light in ptire dense A'iipour ol mercury. In tlie 
Ibi uiutioii and coudensatiou of the globules of mercurial vapoui’7^ 
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the electricity produced by tlie friction of the mercury again.st 
the glass was discharged through the vapour with sijarks so 
bright as to be visible in day-light. 

When the minutest quantity of rare air was introdiK.-ed into 
the mercurial vacuum, the colour of the electrical light cijnugcd 
from green to sea-g-reen, and by iiicreasiug the quantity, to blue 
and purple: in low temperatures, the vacuum became a miicli 
better conductor. 

The results were precisely the same, when a dihicultly fusible 
amalgam of mercury and tin was used as wlien jmre menany was 
e.m})loYed, and in a vacuum above fused tin, the same phenomefia 
were also exhibited. .Fdcctrical and magnetic rejnilsions and 
attractions took ])lacc as tin y ^v•ould have doin^ in air. It was 
ascertained “ that the leel>leness of the light in the mor(' 
perfect vacuum was not owing nnu’ely to a smaller quaiil 'l” of 
electricity passing through it; for tin; same discharge whicli 
j)roduc('d a faint green liglil in the upper part of tlie lube, [)rn- 
dweed a bright ]).ir|jle light in the lower part, and a strong spark 
ill the atmosphere.” 

l*ure olive oil and cliloridc of antimony wore sevf'rally tried in 
tlie vacuum, and it was found “ tliat tin* liglit produced by the 
electricity passing thr<mgli the vapcnir of the chloride was mueh 
more brilliant tlian that produccul by it in passing tbiongli the 
vapour ol‘ the oil; and in tlie last it was more briiliaut tlian in 
the vapour of mereuVy at common temperatures; the lights 
were of dillereiii colours, being of a pure white in the vapour of 
tile chloride, and of a red, iin liiied to jiiirphi, in that ol’the oil ; 
and in both cases };erinaueut elastic fluid was jiroduced by its 
traiismission.” 

Sir 1[. Davy observes, ‘‘ Tb * !a\v of the diminution of ll).-. 
density of vapours by diminution of tt raperaiiue lias no( been ac¬ 
curately ascertained; bill 1 iiav no .haibt, .from the .spcii- 
incntsofMr. Dulto.i, and some ’ liave made mys*. if, iiiat ii is 
represented by a ge.vnnelrical progia'ssim. , the (iecremmits oJ’ 
t.oni])i:rature iieing in arilInuetlea! pioe."'' -sion ; and in tiirce pure 
fluids that 1 ojierated ujion (wafer, eidmiiie of piu^spluonis, and 
sulphurot of eaihon), the ratio .-.cenied m arly uiiifurni for tlie 
same number of degix r.s 'oeiow tlu' boiling jioint; and (taking 
intervals of‘20 tlegit.c.: of temperatunq •otiO-llb. Upon tliis 
datum, Sir Ilimipliry vvas obliged to Mr. Babbage for tluj ealcu- 
lation, that eonsitlering the elasl.ie. force of vapour of water at 
52"^ to be equal to raise by its pressure: about 'do of an iticli of 
mercury; the relative strengths of vajioiir will be, rcekoiiiiig the 
boiling points all from 52*', for mercury at (iOtU, 0()0()15til5; for 
oil at 540°, OOlbSU); for qldoride of antimony at2d()°, 01()02 ; 
and for tin at 5000°, 37015 preceded liy 4S zeros. TJiesc num¬ 
bers are given to show limv minute tlie (piautity of matter must 
Ije ill vapours where its effects are distinct ujioii electrical plie- 
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iioinena, especially with respect to merenry artificially cooled, 
and in vnpours iVom comparatively fixed sid)stancc s. 

The diminution of the temperature of the torricelliau vacuum, 
to as low as ahout 20 , a[)peared to dimmish its jiowcr of trausmit- 
tim.: elt;ctrioity; hut between 20° above and 20° ladow zero, llio 
low e st t( lupcrat.ure that could be piodiuu'd by poundi'd iia; and 
ijmnat<' <0’ lime, the power seemed sialiouai’y, and nearlv the 
s,::!io as that m!‘ {!ti‘ vacuum above tin. “ At all l('m{)eratures 
!t>w 2<'0°, t!u mercurial vacuum was a much worse conductor 
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'file c.'ntents of this lectins; would he iiiiintidlip'ihle without 
tlu' (uiaia\iiiLi's, in which the structure of tlm visual orLt'an is 
minutely and beantiJullv dehm ated. 

X. .1 LcUcr from Joint Pimd, Ksq. As!rouomcr lloi/af io Sir 
If. Dan/, Dan, P US. rclailrc lo a Dcnnffcmcnl in the.Mural 
i 'ircfc at ihe lin/af Ohsio raf ory. 

y\s the aiuomii of error oec-asioiutd by (his deraiie^^emeiit lias 
been stated by ?dr. Pond in tin* Preface to the (Ireeiuvich 
Obsf’rvatioiis for 1M20; and as tin; ^leraiipement itself has been 
rectified hv Mr. d'rouohton, it is mim.’cessaiy to ahridp'e this letter. 

XI. ()// the Dilute I'htenl (f the Atniosphoe. ily Dr. Wol¬ 
laston, V'PlvS. 
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This admirable paper is printed entire in tlic last number of 
the Annals.* 

XII. On the Expansion in a Sinics of ihc Attraction of a Sphe¬ 
roid. By James Ivory, MA. FRS. 

Tliis elaborate paper does not admit of profitable abridgment. 
The author suggests, in the conclusion, that Laplace’s theory of 
the figure of the planets will probably be found to hinge on 
this proposition, that a splicroid, \vhet.h(?r liomogeiieous or hete¬ 
rogeneous, cannot be in ecpiilihrium by means of a rotatory 
motion al)Out an a\is, and the joint efi'ect of the attraction of 
its own particles, and of the other bodies in the system, unleJjs 
its radius be a function of three rectangular co-ordmuies.” 

Xll[. On the late eitraordinttrp Depression qj' the Barometer. 
By Luke Howard, Esq. I’lIS. 

Mr. Howard has already stated tlie amount of this remarkable 
depression in the Annals for February lust, j). IbO. Among oibcr 
observations respecting it in this jiaper, wliich is illustrated by a 
plate of the autographic curve of tlui baromelric variations, are 
the following: “ It will be seen that tliis great depression was 
preceded by abrupt changes, fluctuating for 30 days, (ihielly 
between 20‘o and 30 inches, during a continuance of stormy 
weather; and that tin; deprtssion itself isas 1-J or 15 days in 
progress from the point of 30 inclies, to that from w'hich it finally 
rose in three clays. The rain Ibr these tw<i months is 10-10 
inches, a quantity without prc'cedent in the same space of time 
at London ; that is to say, w'itiioiit one on record.” 

XIV. On. the anomalous Mapne.ti,c. A ction of Hot Iron bettreen 
the JVhile and Blood-red Heal. By Peter iiarlow, l-lsq. of the 
Ifoyal Military Academy. (Communicated by Major I'homas 
C'oiby, of the lloyal Engineers, b’Ufh) 

Certain theoretical resulls relati\e t-o the magnetic ael.ion of 
iron, obtained by Mr. Bomiycastle, induced Mr. Ikirlow to ascer¬ 
tain the relative attiactioii whicli dui'erent species ol’ iron and 
steel had for the magnet. The loliowiiig are the results of his 
experiments for that purpose, assuming tlic tangents of the 
angles formed by the deviation <jf tiie needle when act(;d iqxm 
by ecpiul-sized bars of tiie sv.;veial descriptions of metal pl-aced 


* The followini' investigation of the siiiiie sul>jectby a inethotl entirely diflerent from 
Dr. Wollaston’s, has bicn juiintol out in a eontempora'-y .Journal : 

“ Tile higliest jiort'ons ol'the atiuosjihi're, which iscarried round in e.'J liours and .10 
minutes, by the rotation of the earth ahoni its axis, would he projected into space, if 
tlieir centrifugal force at tliat distance were lu t less tlian their gravitation towards tlie 
centre. Ilut the centrifugal force is di.ectly as llie distance, while the jiower of gravity 
is as its scpiare. ('onsecpienlly wliep the centrifugal force at the distance of O-O radii of 
the earth is augmented as many times, the corresjiomling gravitation is diminished by 
itssipuiTe, or 4 ^ 7 times, tluir relative prejxirtion being thus clranged to yH‘J. Now the 
centrifugal force being only the ‘JSDth part of gravity at the surface of the equator, it 
will, therefore, just balance this power at the distance of (i-O radii from tlie centre, or at 
itc elevation ofmiles.”—^Leslie on Meteorology, Supplement to the Jincyclo- 
•paedia Britamiica, vol. v. p. 31^5.) 
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in thn direction of the dip, as the measure of the disturbino- 
power. ” 




Malleable iron.... 

Oast iron. 

lilisteiXMl steel, soft. 
Blistered steel, liartl 
IS!iear steel, soil .. , 
Shear steel, hard . . 
Cast steel, soft. . ,. 
Cast steel, iiard ,, , 


I\Iagnctic power, 

... 100 
... 48 

... (i7 

... 53 

. . . ()() 

... .o:} 

. .. 74 

... 40 


It bcin<i: oln'ious from these experiiiu'nls that the iiiOaisity of 
the'inofjjnetie power was in proportion to ihe solbiess of (he 
metal, the, author became tlesiroas ol’(h'li'riniiiina; (hi; mai>’iu'lic 
relations Oi’ cucll vari<.'tY when rendered perrerlly soil by Ijeino- 
luaii.ed in a furnace. \Vith this view, bars of each substance, of 
t (jnal size, wert; rendered white-hot, when it was found that their 
powers, as was anticipai('d, a^rc'cd nearly with ea<4i other. 

“ While earryiii'j; on these e\jauiinnits,” says Mr. Barlow, 
it had he(ui observed, hotli hv Mr. Bonnvciistle and mysell, 
iiiat between the white heal, oi' the metal, winai ail ma;i;nellc 
action Avas lost, ;uid the hhiod-ou! heat, at which it was the 
•sti'oji| 4 'es 1 , there was :in intevni.'diale state* in nhicli the iron 
attraclt'd the luuulle, the; coutr:ny way to what it did wiien it was 
cold, vi/.. if the bar and coiiipass wei-e so silu'.ded tluU, (Ik; north 
cuui ot the n< I tile was dii’.wn tovvivrds it v. hen cold, llie sontli 
end w;is att.r;K.<ed dnrin;;' tin; itii'rv;d sdi'we allialcd to, or while 
toe iioii wiis leassini;' throi!;,li tin' ,'<!i;ulcs (,i'ladours, denoted l.iy 
ilie workman tlie h)Ki;id-red iuid red heal.’’ 

After nolicini; the results Idtlu.rto obtained lelative to the 
niiieaietic aidion of in ati-d iron, and showing; how the conl.nidio 
tory stiitenients mi the siilijeet nmy he rtaajnciied, by su|>posin^* 
that the observations were made with ir'ui at dilKaaait <ieor(‘es 
ol heat, ]\Ir. Barlow proceeds to descril^e sonu; pulimiiKiry 
experimrats “on the aiuuualous attiiietion oi'lieidca! non wliich 
takes place wlnle the mt'fid retains the hiij.dd,-red and red heat;” 
and he then u;i''cs a talile c.onfiiiuin^' t!ie results of a rep;u!ar 
si'iips of experiments on the suhjv.ct, amount inp; in number to 38. 
Thesi; (experiments wt lo all made with bars of (v.isfc and of 
mallcahle iron in(41ned in the direction of the dippimy needle, 
and, what is soniewluit in!appropriat(4y called,///c n;;'nlirc. a/lrnc- 
iion was found to i)c the {);re;>lt'st wbercj the natural attraction 
was tin; h:;ast; that is, opposite tiu^middle of the bar, or in ihe 
plane of no attrac^tion. VVith the bar iaclimal at ri^ht angles to 
its former position, the results were not so strcjngly marked 
as in the experiments just inenl.ioned. , 

IMr. Bfirlow sliows i'rom experiment, that these singular effects 
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on ilie compass needle yvere not caused by the heat itsell', inde¬ 
pendently of the iron, and modestly terminates his communica¬ 
tion with the following remarks : 

“ The only probable explanation which I can offer by way of 
accounting for these anomalies is, that the iron cooling faster 
towards its extremities tlian towards its cent re, a part of t!ie bar 
will become magnetic bef ore the other part, and thereby cause a 
different species of attraction ; but I must acknowledge that this 
will not satisfactorily explain all the observed phenomena. The 
results, Innvever, are stated precisely as they were noted down 
dui'ing the experiinents, and others more competent than myself 
will probably be able to d<>duc;e the theory of them,” 

XV . OOsc/vd/ioos for (is.crrldinut^ ihr .Lntp^lh of the Bc/nuiftim 
ai Madras in tin; East Indies, I nil. llf' 4' Ikl'''' V, iril/t l/ie. Con- 
r/asinns drawn from the Same. By John (loldingham, liisq. 

V\l^. 


The pendulum and accompanying apparatus, w'itli which these 
observations were made, were ])recisely the same, in all their 
parts, as those used Ijy (kq't. Ixater at tin; diffu'cnt stations in 
the trigonometrical survey of I'aigland, ami which have ])e(ni 
describeil in the Philosophical Tiansacti'-ms for bSlh. The 
results obtained with them were as !'ollo\vs : 

IW the first series of ol)scrvations, the length of the seconds 
pendulum at iMadras was dt)‘0‘Jt!i]2d()'S7 mciu.s ; by the second 
stu’ies, o!)’()2()2S0 i-i 7 inches. 

‘‘J’lie mean of'both is i?iches, being, according tr) 

Sir ricorge Shuckburgir’s scale, the length (.»f the seconds pen¬ 
dulum by tln;se expaaiments at Madras in lat. Id'"’ V iJ-P"' N. at 
the level of the sea, in vacmcf, and at a tempi-rature ol 7()'-‘of 
Fahrcadieit.” 


“Then coni})aring this haiglh willi !!')• 14221 d inches, tin; 
length in latitude dl'-' dP <S’4'' iN . as belore slated, the diminii- 
tioji of gravity from the [)ole to tin; C(piator will be; '00o2S!jd, 

and the ellipticity—y™ nearly.” 


XVI. Arroanl of an Assr/nhlage (f I'oss/f. J'eclli and Bones 
discovered in a Care al hirhdale, in \ orhsfdrc. By the Pev'. 
W. Buckland, Professor of (leology in the University of Oxford, 
fk.c. vkc. 

This highly interc;sting paper has already appeared in the 
Ann/i/s. 

X VTl. Commnnicalion of a cm ions Apjn’arance falehj observed 
npon the Aloon. Jjy the Bev. I’earoji Fallows, (hi a J.etter 
addressed to .lohn Barro\^?, lxs<|. ITIS.) 

IVlr. Fallows, who is the r=istronomer at tin; new^ observatory 
founded at the (dija; of Good Hope, observed on Nov. 2(S, 1<S2], 
a whitish spot on the dark part of the moon’s limb, sufliciently 
,ruminous to be seen with the naked eye, and which now and 
then seemed to flash with considerable lustre. When-examined 
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with an achromatic telescope, fourteet lon^, and map;nifying 100 
times, it. se<mied like a star ol the sixth magiutud<', with three 
otlier spots much smaller, one of which was more brilliant than 
that hist noticed. The larj^est was surrounded h) a nebulous 
aijpearance, wliich could not he perceived about the smalU^st, 
autl the two others were simila*' to faint nel)uke, increasing’ in 
intensity towards the middle, but without any df'timal hnuinuus 
])oint.. On t!ie 20th, the lar^e spot was as brio’ljt as before, two 
others Avere nearly invisible, and the small brilliant one had 
disappeared. 

* XVHI. On the Diff'ercuce in (he A/ipearanvc of the Tcclh aud 
ihv Shape of the Shii// in different Species of Seals. Jly Sir 
Jheiard Home, liart.VrUS. 


Tins notic.e is accompanied by throe ])lates, showiiio-tin; o-n-.ii, 
diflhrenee existino; b(!tweeu the skulls and teeth of three s(;als ; 
one from the S(.iith [‘ieas, anollior from tiio Orkney IsKjs, and a 

third from iNow OeorL>ia. Sir hiverard conc('i\es that the know- 


!>■doe tln'.y impart will bc', an a(h;ni(aL;'(', wlu'u fossil remains of 
iIn; seal shall be met with. 


rite mean liei;.dii of Si.\’s tlu'rmomei(;r, in the year 1S21, is 
slatedi in th.e M el('nro!o<_;,!c:d .ioiirnal kejtt at ihe Society's 
■apartnniits, to hav laen .'il-H'; the mi'aii ht'i;.;ht of the baro- 
ui' ler ’Jd’l'd ill. ; and the ijuantify of rain for the yiair 2.‘J*d()7 
inches. 


2. A. LvHer lo Sir flaniplivt/ Dai ’/. Bait. f*re.'^idenl of the 
Ixi'iial Socieh/, Sc. fw. on !r.c Apphcalion of Macltinei j/ (o /he 
'Bnrposc of' Cah ii/afing (tin! Briniing Maihemalica( 'i'ahles, 
h'roin Charles IVabba-i', f’sii. MA. I'b’S. I,. X hk iMember of 
llu' Cambi'idee idnlosoplncal Society, Sem'etary of the' Astre- 
nouiica! Soen.'ty of i.ou.don, and CoiTespondent ot the Hliilo- 
nialhic Smdeiy of I’aris. bondon, If-i'.'.k 

VVk laid occasion, a. few montiis since, to notice a work, in 
which is detailed tin; progressive imju’oycimaif. and presiml. hie-h 
slate of perfection and iin['ortance ot the Steam-Iwiipne, a 
machiite which has been predneiiNC ol such stupendous elfei^ls 
in its application to the arts and manufaidures. We liave now 
to stale tlu; a])i>!ical ions of an invention in mechanics, w hicli is 
calculated, exlraordmaiy as it. may' a])[)ear, to produce as momen¬ 
tous couseipumces in kcicnce. bv tluT suhslitutiou of its move¬ 
ments for intellectual lalmur, as tho.-y.; to v.’bich the steam-engine 
lias '’lA’cn rise, ni the arts oi mvilr/.ed society^, by' tlio abi idi^uieiit 

of botlilv toil. . ^ 

'fhe lii^h rank which ?dr. Habbaec snsfains as a matliomati-. 

cian must be well known to our icadci.s. He commences the 
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letter before us by stating that the great interest which has been 
taken by the distinguished character to whom it is addressed, in 
the success of the system of conlrivances to wliich it reiates, 
has induced him to adopt tliis mode of making known the prin¬ 
ciples and probable consequences of those contrivances, lie 
observes, that the fatiguing- labour and hionotony of a continued 
repetition of similar arithmetical calculations, lirst excited the 
desire, and then suggested the idea, of a machine, which should 
become a substitute for one of the lowest operations of human 
intellect: lie then proceeds as follows : 

“ I’he first engine of which drawings were made was one 
which is capable of computing any tabic by tlie aid of differences, 
wlietlicr they are positive or negative, or of both kinds. With 
respect to the number of the order of differences, the naturt? of 
the machinery did not in niy own opioion, nor in that of a. skilful 
mechanic whom 1 consulted, appe.ar to be restricted to any very 
limited number; and I should venture to coustnict one with tcu 
or a dozen orders with perfect confidence. (.)ne remarkable 
property of this machine is, that file greater the number of dif¬ 
ferences, the more the (aigine will outstrip tbc most rapid cal¬ 
culator. 

“ By the aj-jpHcaiion of' cerlain parts of no great degree of 
complexity, this may be converted into a machine for mvliacting 
the roots of equations, and (“ons<'(pu'ntly the roots of numbers: 
and the exfent of the approximation depends on the magnitude 
of the machine. 

“ Of a machine for multiplying any numher of figures (nt) by 
any other numhea- (//), 1 have st.-veval sketches; but it is noi yet 
brought to that degice of p( rf'eclioii which i should uisli to ;>,ivc 
it bel’ore it is to be cxi-cuted. 

“ 1 have also cerlain princij)les by which, if it should be desi¬ 
rable, a table of prime numbers miglit be made, extending fi-om 
0 to ten millions. 

Another macliine, whose ])lans are much more advanced 
than .several of th(».se Jnsl named, is one for constructing tables 
which have no order of diflerences constant. 

‘‘ A vast variety of equations of finite differences muy by its 
means be solved, and a variety of tallies, which conid be pro¬ 
duced in succe.ssive parts by the first machine 1 have mentioned, 
could be calculated l)y the latter one wilh a sfill less exertion of 
human thonght. Another and very remarkuhlc'. point in the 
structure of this machine is, that it will calculate tables governed 
by laws which have not been hitherto shown to be explicitly 
determinable, or that it will solve ecpiafions for which atialylical 
methods ol’solution liave ivat yet been contrived, 

“ IStipposing these engitics executed, there would yet he want- 
,.ing other means to ensure the accuracy of the printed tables to 
be produced by them. 

“ The errors of the persons employed to copy tlic figures 
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presented by the enp^ines would first interfere with their correct¬ 
ness. To remedy this evil, 1 hove contrived means by which 
the machines themselves shall lake from several boxes contain¬ 
ing type, the numbers which they calculate, and j)lace them side 
by side; thus becoming at the same time a substitute for the 
compositor and the computer: by wliich moans all error in 
copying, as well as in ])rinting, is removed. 

There an,*, however, two sources of error whicli liave not 
yet been guarded against. The ten boxes with which the 
engine is provided contain each about 300t) types ; any box hav¬ 
ing of course only those (*f one number in it. It may happen 
that the person emj)loyed in filling tliese boxes shall accidentally 
place a wrong typo in some of them ; as for instanc.e, the num¬ 
ber 2 in the boxes whicli ought only to contain 7s. When these 
boxes arc delivered to the superintendant of the engine, 1 have 
provided a simple and elVectual means by w'bic.h he shall in les.s 
than half an lionr ascertain whether, among these 3(),(M.)() type.s, 
there be any individual misplaced or even inverted, d'he other 
cause of error to winch I have alluded, arises from the tyj)e fall¬ 
ing out wdjen the page lias bt(;n set up: (his I have rendered 
iin[>r>ssiblo by means of a similar kind.'’ 

rile inventor of these wonderful corit rivnnees next adverts to 
the ipiantity of tvpograpluc.il errors, in tables <‘ven of the great- 
('st ('redit ; and then alter remarking (hat to bring to perfection 
his larious macliinery ivould reijnire a great expense, both of 
time and monev, he descrilies the progress which he has made 
In these terms : 

“ (>f th'" greater part of that wliicb has been mentioned, I 
have at pn sent contential myself with skelclu's on paper, accom¬ 
panied by sheit memorandums, by whicli ! might at any time 
more fnliy dovc^loji tlu' contrii anees ; and where any new prin- 
ci[)les are introduced 1 havi' had models e\eeu(e<l in order to 
examine their actions. For the pinj)>)st; ot demonstrating the 
jmicHcabilily of these views, I have chosen the engine fordilfer- 
ences, and have e.onstruetecl one of them ’,\ hi<'hwill produce any 
tables whose second dilferences are constant. Its si/.e is the 
same as that wliicli I slionld propose for any more extensive one 
of tlie same kind : the chief dillerence would be, that in one 
intended for use there wouhl be a greater repetition of the same 
parts in order to adapt it to the calculation of a larger number 
of ligiires. Of the action of this engine, you have yourself had 
Opportunities of judging, and I will only at jirescut mention a 
few trials which have since been made by some scientific gen¬ 
tlemen to whom it has been slnnvn, m order to determine the 
rapidity with which it cedculates. The computed table is pre¬ 
sented to the eye at two opposite sides of the machine; and a 
friend having undertaken to write dowm the numbers as the^ 
apjiearcd, it proceeded to make a table Irom the formula -f- • 
X -+- 41. 'In the earlier numbers my friend, in writing quickly. 

New Series, von. iv. • 2 c 
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rather more thait kept pace with the engine ; but as soon as four 
figures were required, the machine was at least equal in speed 
to the writer. 

** In another trial it was found that 30 numbers of the same 
table were calculated in two minutes and thirty seconds; as 
these contained 82 figures, the engine produced 33 every 
minute. 

“ In another trial it produced figures at the rate of 44 in a 
minute. As the machine may be made to move uniformly by a 
weight, this rate might be maintained for any length of time, 
and I believe few writers would be found to copy with eqUal 
speed for many hours together. Imperfect as a first machine 
generally is, and suffering as this particular one does from great 
defect in the workmanship, I have every reason to be satisfied 
with the accuracy of its computations ; and by the few skilful 
mechanics to whom I have in confidence shown it, I am assured 
that its principles are such that it may be carried to any extent. 
In fact, the parts of which it consists are few but frequently 
repeated, resembling in this respect the arithmetic to which it is 
applied, which, by the aid of a few digits often repeated, pro¬ 
duces all the wide variet y of number. The wheels of which it 
consists are numerous, but few move at the same time ; and 1 
have employed a principle l)y which any small error that may 
arise from accident or bad workmanship is corrected as soon as 
it is produced, in such a manner as elfectually to prevent any 
accumulation of small errors from producing a wrong figure in 
the calculation. 

Of those contrivances by which the composition is to bo 
effected, I have made many ex[)eriments atid several models; the 
results of these leave me no reasf)n to doubt of success, which is 
still further confirmed by a working model that is just finished.” 

A method of determining the existence of error, should it by 
possibility arise in any page that the engine has composed, is 
also mentioned ; with a few of the variety of tables which could 
be calculated by that actually constructed. The tables of 
powers and products publiohcd at the expense of the Board of 
Longitude, and calculated by Di\ Hutton, were solely executed 
by the method of differences; and other tables of the roots of 
numbers have been calculated by the same gentlemen on similar 
principles.” 

In order to show the mental labour that may be saved by the 
employment of his machine, Mr. Babbage describes the com’se 
which was pursued, in the formation of the tables computed 
under the direction of M'. Prony by order of the French govern¬ 
ment, constituting ofie of. the most stupendous monuments of 
arithmetical calculation which the world has yet produced, and 
occupying 17 large folio volumes. This enormous mass of com- 
. 'putation, one table of which must contain about eight millions of 
figures, was executed by three sections of calculators.* The first 
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of them comprised five or six mathematicians of the highest 
merit, who iiivesitgated and determined on the formulae to be 
employed. The second consisted of seven or eight skilful calcu¬ 
lators, habituated both to analytical and arithmetical computa¬ 
tions ; these received the formula; fiom the first section, con¬ 
verted them into numbers, and furnished tlie proper dilferenccs 
to the third, which was constituted of from (iO to 80 persons. 
The most laborious part of the operations devolved upon the 
latter, few of whom w'ere acquainted with more than the first 
rules of arithmetic; they rendered the calculated results in two 
independent sets, to the second section, for the purpose of veri¬ 
fication. 

Now it appears that if these or any other tables of similar 
liXtent, were to be computed by the aid of Mr. llabbuge’s engine, 
tho number of calculators would be dimiuislied fiom DO to 12, 
or even less; so that the tables could be produced at a much 
cheaper rate, and of superior accuracy. 

Another class of tables of the greatest importance is noticed, 
almost the whole of which are cajiable of being calculated by 
the method of difl'ercnces ; this includes all astronomical tables 
for determining the positions of the sun or ])lauets. Mr. Jlab- 
bagi; terminates his important comuiuiucatiou with the following 
judicious remarks : 

“ 1 am aware that the .statements conlained in this letter may 
jjcihaps be viewed as something more than Utopian, and that 
the j)hilosoj)liers of Laputa may be calh il up to dispute my claim 
io originality. Sliould such be tlu; case, I hope the resemblance 
will b(; found 1.0 adlu.TO to tiie nature of the subject rather than 
to tlie iiiauiier in which it has heeu treated. (o)n.sci(*us, from 
my own experience;, of the difiiculty of convincing those who 
are l)ut little skilled in mathematical knowledge, of the possibi¬ 
lity of maldng a machine which shall jierform calculations, I 
was naturally anxious, in introduciag it to tlu; public, to appeal 
to the tt'stiinony of one so distinguished iii tlie records ol Ihi- 
tisli science. (_)f the extent to which tlu; machinery whose 
nature I have described may be carried, opiuious will necessa¬ 
rily fiiu'.tuatc, until experiment shall have finally decided their 
ri.lafivc value; but of that engine which already exists 1 think I 
shall he supp<irted, both by yourself and by several scientific 
friends who have examined it* in stating that it performs with 
rapidity and precision all those calculations lor which it was 
desigtied. 

“ \vnu;thor I sliall construct a larger engine of this kind, and 
bring to perfection the others I have»described, will in a great 
measure depend ou tlie nature of the encouragement I may 
receive. 

“ Induced, by a conviction of the great utility of such engines, 
to withdraw for .some time my attention from a subject on whii^i 
jt has been engaged during several years, and which possesses* 

2c 2 
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charms of a higher order, I have now arrived at a point where 
success is no longer doubtful. It must, however, be attained at 
a very considerable expense, which would not probably be 
replaced, by the works it might produce, for a long period of 
time, and which is an undertaking I should feel unwilling to 
commence, as altogether foreign to my habits and pursuits.” 


Article XIII. 

Proceedings of Philosophical Socieiies. 

(iCOI.OC ICAL SOCIKTV. 

Jtoie 21.—'Memorandum on a Substance contained in the 
Interior of certain Chalk Flints, by the Rev. J. J. Conybeare, 
MGS. 

The substance in question is a white powder, giving on a rude 
analysis, carbonate of lime (slightly tinged by iron), 72 ; silex 
(in the state of a fine sand), 28; = 100. The nodule of Hint 
w'hich contained it, presented no apparent trace of any aperture 
by W’liich it coul<l ]iav(! entered. 

JMemorandum on the. Comparative Fiisil)ilily of certain Rocks, 
and the Character of the Results, ])v the R<jv. J. .1. Couyhc are, 
MGS. 

These cxj)criinents were undertaken chietiy with a view of 
com})aring the characters of the indurated lias sliale (found in 
contact with the whin dyk(;s) of the no)lh of Ireland w'itJi those 
of certain rocks to which it has been supposed to hear an ana¬ 
logy. Tile results tend tin (he opinion fd the wa iter) to cstalilish 
the itlenlity of the Irishrock with the shale of the lias formation, 
as occurring elsewhere, rather than with the true flinty slate or 
any other variety of basalt. Sojiie experiinieuts of tin; same 
uatiire on other rocks and artificial ml\tnrt;s of mineral sub¬ 
stances are subjoined. They scarcely admit of an abstract. 


Article XIV. 

'.('icNTiric 1 N’r I'.Li.u; i: N CK, and Noricf.s of sub.i f.cts 
CO \ X F("l'i;i) WU'll SCIHNCF,. 

I. Efccl (f Fixed. Oils in destroying the Smell (f essential Oils. 

Mr. Davies, druggist, of Chester, lately pointed out to a friend of 
the Editor, a fact which hud accidentally occurred to hint, and which 
^lle had not seen noticed in chemical books. A inixtufc of eejual parts 
of castor-oil and peppermint water gradually loses tlie tasto and snieJl 
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of peppermint, and in a day or two is entirely deprived of it. The 
same effect is produced on other distilled waters, and on nuKtures of 
othc*r essential oils with water in the proportion of one drop to two 
ounce measures of water. When, however, olive oil is substituted for 
castor oil, a nice palate may distinguish a very slight flavour. 


II. Anali/ses of Magnesite. By M. Berthier.* 

This substance, commonly denominated mcerschaiiviy forms with 
water a viscous and slightly plastic paste, resembling that of starch ; 
it is easily attacked by the strong acids, and it gelatinizes with them : 
it contains much water of combination, which it gives up entirely at a 
r?d heat, without changing its form, or losing its consistence. It con- 
.slsts essentially of silicate of magnesia ; but this is almost always mixed 
w itli some clu}'^ or silicate of alumina. 

The ana] 3 "ses were elihcted in the following manner: The quantity 
of water was estimated from tlie loss of weight by calcination ; u por~ 
tion uncalcined was treated with nitric acid, mixed with a little muriatic 
acid, the solution evaporated to dryness, ami treated with acidulated 
water, 'fho residue was gi;lutinoiis silica, mixed, piirhaps, witli quartz 
and chi}'^ not acted upon by the acids, 'Phis, after being calcined, was 
bulled with liquid jjotash, which dissolvetl all the silica; and the undis¬ 
solved portion w as examined hj'^ the usual means. 'J'he nitric .solution 
was deprived of its aluuiliia aiul iron hydiaisulphuret of j)otash, and 
cl' its magnesia by potash; the amount of the latter being estimated 
“ par dilfercnee.” 
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It is (widont, says M. Berthier, that thc'i^ five vani ties belong to 
the same species, aiul that this species is essemiully composed of silica, 
magnesia, and water; but it is very diflicult to obtain a eirtain know¬ 
ledge of the relative ]n*<)portions of these ])rineiples, because there are 
no means of ascertaining the quantity of silica Avhich is found in combi¬ 
nation with the alumina. 

lie concludes, however, after some theoretical reasoning, that the 
following Ibrnmla re[>resents the composition of magnesite, 0 .M 8^ 
Aq^ + iM Aq’.—(Annules des iNilues, vii. lllu.) 

III. Analyses of Native Carbonate of Magnesia. By the Same. 

Carbonate of magnesia is found, either in combination or in mixture, 


* The subjects of this notice, in conjiinctiou with those of tlie following one, conjjj^- 
lute the fourtli section of a paper by 111. itrongniart on the magnesite of the hasiij ot 
Paris, &c.; tin abstract of the preceding sections will appear in our nt.\t. 
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in a great number of limestones; but it also exists in other associations. 
At Baldissero and at Castclla-Monte, it is mixed with silicate of mag¬ 
nesia and with quartz; and in the Isle of Elba, it is mixed with fjure 
silica, which is in a particular state. Four varieties of this carbonate 
were subjected to an analytical process similar to that described in the 
foregoing article ; the results were as follows: 


Magnesia . 

Carbonic acid . . 

Silica . 

Water . 

T.ime . 

Baldissero. 

. 0 440 .. ., 
, 0418 ... 
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... 0-374 . 0 300 
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... 0-010 . 0 045 

. — _ 0-1 to 
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mmrnm 

. . , 0-085 ... 
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. .. 0-4S0 
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. .. 0-250 

Silica . 

.. 0-094 ... 

y,'. 0-135 ... 

... 0-2(i(> 

. .. 0 206 

Magnesia.. 

.. 0 050 .. . 

... 0-157 ... 

• • • *'*** • • • 

« • • 


The quantity of water was obtained by distilling it from the mineral 
in a retort into a small glass tube ; that of carbonic acid by calcination, 
the weight of the water being subtracted from the loss. 

In the mineral of Baldissero, the magnesia which is not combined 
with carbonic acid, bears the same proportion to the silica as it does in 
magnesite. In that of Castella-Monte, the proportioh of the latter is 
much greater,; and in those of Elba, the magnesia is entirely saturated, 
leaving the silica free : this silica, however,’ like that in the calcareous 
deposits of certain mineral waters, is as readily soluble in alkaline solu¬ 
tions as if it had been obtained in the decomposition of a silicate by an 
acid. 

When the carbonate of Campo is treated with a strong acid in a boil¬ 
ing state, the magnesia is gradually dissolved with elfervesceuce; but 
the fragment neither changes its form, nor wholly loses its cohesion ; 
when the solution is poured off, it is found to be semi-transparent like 
hydrophane, but by desiccation it becomes opaque, and of a very beau¬ 
tiful white. It dissolves without residue in boiling liquid potash, and 
the solution gelatinizes with acids. 

“ It results from these experiments, that it is not always possible to 
isolate by means of alkaline solutions, native uncombined silica, from 
the silica which we separate from a combination by an acid.”—(Ibid, 
p. 315.) 

IV, On the Greek Tire of the Middle ylges. By Dr. Mac Culloch. 

In No. xxvii. of the Journal of the Iloyal Institution, is an interesting 
memoir by Dr. Maccullocb, respecting the history and nature of this 
celebrated subject of inquiry and discussion. The following is a con¬ 
densed view of the investigation. 

, The subject of the Greek fire, sufficiently obscure in itself, appears 
to have been rendered much more so, by collateral causes, and princi- 
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pally by that love of the marvellous in which mankind love to indulge. 
The historians who have related its effects, and of whom some have even 
])ret 0 nded to describe its composition, have involved the subject in per¬ 
plexities very difficult to disentangle; while succeeding antiquaries 
and historians, their analysts, have had little better success. 

Dr. Mac Culloch apprehends that different inventions, and different 
kinds of Greek fire, have been described by the same name; that the 
main source of the confusion can be traced to this cause; and that 
there is an intimate connexion between the history of the Greek fire, 
and that of gunpowder. 

The common opinion is, that the Greek fire was invented during the 
rctgn of Constantine Pogonatus, in the year by Callinicus, an archi¬ 

tect of Heliopolis ; it was confined, according to Gibbon, for 4(X) 
years to the eastern Romans; he adds, that at the end of the eleventh 
century, the Pisans suffered from it without knowing its composition, 
and,concludes with saying, that it was at length discovered or stolen 
by the Mahotnetans; and that in the holy wars of Syria and Egypt, 
they retorted an invention, contrived against themselves, on the heads 
of the Christians. 

Dr. Mac Culloch observes, respecting tin’s statement, that the 
communication between Iltdiopolis and the eastern nations, renders it, 
in the first place, suspicious, that the Greek architect borrowed the in¬ 
vention from the orientals. I’lmt they possessed it at least before tlie 
Greeks, whether they connnunicated it or not, apjiears to me as capa¬ 
ble ol'proof as can be expected under similar circumstances. When 
Gibbon says, that the Mahometans horrcm’cd the invention from the 
Christians during the wars of the crusades, he forgi;ts that the Ara¬ 
bians learned their chemistry from the Egyptians, by whom that art 
was practised 300 years at least hefon* the time of Mahomet, 
'i’bat they also borrowed from a still more distar)t oriental source, 
appears equally certain." 

Naphtha is said to have been one of the chief ingredients in tins 
composition; and tliat substance is well known to be very common in 
many parts of the ancient Persian kingdom ami in India. Now it is 
inucli more probable, that a burning com|)ound in which naphtha was an 
ingredient, should have been invented where that substance abounded, 
than where it w'as unknown; and if it can be proved that the use ot 
inflammable compositions was known to the eastern nations before the 
time of Callinicus, his claim to this invention lUIls to the ground. It 
might, however, have s})read among the later Arabians irom the 
Greeks; it became common, and probably from this very source, in 
the wars of the crusades ; “ hue it is also possible that this, or one of 
the different inventions known by the same name, might have been 
discovered by the Arabians ihomselvcs, who were then much addicted 
to chemical pursuits.” 

One at least of the Greek fires of the crusades was a composition 
into which nitre entered, and, therefore, depending on the same princi¬ 
ple as gunpowder; and thus the two inventions are connected. Ihe 
art of making fire-works appears to bp the original invention, and to 
htivc been the true parent of gunpowder, ancient as well as modern. 
There seems abundant reason to suppose that the cradle of pyrotechny 
was in the cast; in China, the use of fireworks for amusement Jiii^ 
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)>eeu known from a period beyond all record; and in Indk) the use of 
rockets for military purposes is of an antiquity equally obscure. 

After some observations on the close analogy which all pyrotechnical 
compositions bear to gunpowder, Dr. Mac Culloch attempts to trace 
backwards to the oldest records extant, respecting any preparations of 
this nature; and these lead us to India, as before observed. 

In Grey’s Gunnery, printed in London in is a passage deduced 

by Philostratus from tliehfe of Apollonius Tyanams; in this it is said, 
that Alexander the Great never entered the country of “ the truly 
wise men who dwell between the Hyphasis and the Ganges,” de¬ 
terred, not by fear of the inhabitants, but as I suppose, by religious 
considerations,” “ for these holy men, beloved by the gods, overthrew 
their enemies with tempests, and thunderbolts shot from their walls.” 
The Egyptian Herevdes and Bacchus arc likewise said to have been 
repulsed from the cities of these people, who were the Oxydracac, by 
lightning and thunderbolts hurled on them from above. Ciunpowder 
is mentioned in the code of Hindoo laws, wliieh is supposed to reach 
back to the lime of Moses; and these testimonies are confirmed by a 
passage in Quintus Curtins, mentioning a compound possessed of 
similar qualities. Dr. Mac Culloch thinks, however, that the story of 
the Oxydracre alludes to sonn; kind of rocket. 

“ If thus far is riglit, the claims of the early orientals to the Greek 
fire is established. The Greeks might have received it from the Ara¬ 
bians, or from a more direct source ; but it seems likely that Western 
Europe, at least, is inJehted to this people for its knowledge of pyro- 
techny.” It is then shown that this art is of more ancient date among 
us than is commonly imagined ; and having, as above, traced generally 
tlic origin of pyrotechny from the east, Dr. M. ]>rocceds to see if 
some of the particular intlainmable compounds, known by the name of 
the Greek fire, cannot be traced thither also. . It is reported by the 
author of the Esprit dcs (’roissadcs, to have been known in China in the 
year i)17, and as the Chinese liave never been known to borrow arts 
from the Europeans, and were acquainted with the properly explosive 
compounds, it is most likely that it was -known to them long belbre. 
It is said to have been known In China by the name of the oil of the 
cruel fire. Thus the oily or resinous Ciieek fire seems to claim an 
oriental origin as tvell as the explosive and combustible nitrous com¬ 
pounds. 

The Byzantine writers are our earliest European authorities for the 
names, composition, and ell’ects, of the Greek fire. The Greeks called 
it the liquid, or maritime fire, probably' from its application in naval 
engagements; Brocopius, in his history of the Goths, uses the same 
tei'in as the Chinese, calling it an oil, INledia’s oil, as if it had been 
some infernal composition of that noted sorceress. But the historian 
seems to have borrowed this term from Pliny, who calls naphtha 
a sort ofpioof, by the way, that naphtha entered its com¬ 
position.” * Cinnanius also calls it MuIvkoi; and all these names 


* There is a little confu.sion in tin’s pass.ij'c of Dr. Mac Culloch’s valuable niciiu>ir, 
•which appears to have arisen in part froln a soniewluit obscure note in Dibbon’s History, 
quarto edition, vol. v. p. 40y. Procojiius, in his account «>f the celebrated siege of 
Petra, describes the use of wliat must have been u variety of the iJrcek fire, and says 
tltet. it consisted of sulphur, and of bitumen which the ftlcdes called naphtha, and the 
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bespeak some re&inons or oily inflammable compound, such as might 
be used without the help of* nitre. But from the name given to it by 
Leo,»we must conclude that he is speaking of some explosive substance, 
into which nitre entered as an ingredient. 

All the descriptions of the composition of the Greek fire seem to 
rcft-r to resinous and oily substances ; by some writers, it is said to 
have been unctuous and viscid ; while others again describe it as a solid 
substance. “ Quintus Curtius considers it as made of turpentine. 
Anna Comnena says, that it was composed of sulphur, bitumen, and 
naphtha. In another place slic says, that it was a mixture of pitcli and 
other similar resins, and that it was thrown from balistie, and attached 
to*arrows.” 

From the various modes in which it is said to have been used, it 
appears that at least two kinds of military fireworks are described under 
a common name; one of these may have been a merely inflammable 
rcsiaous composition, while it is likely that the other was a nitrous 
compound projected from halistm in some kind of carcasses. From an 
account in a French Chronitdc of 1190, it would appear that it was a 
litpiid, inclosed in vessels of some kind, “ pliioles.” “ This was then 
that li(}uid fire that is said to have been used by band at sea, or in 
close action, and wliich is also said to have been thrown by means of 
military engines in sieges. It is evident that this is not Anna Comne¬ 
na’s fire, for it could not well be thrown from balista*, or attached to 
arrows ; unless we imagine that it was always used witli tow as before 
mentioned, Qow being dipped in it, and wrapped round arrows.] 
Hors ajjpears rather to have been a soliil composition. It disagrees 
still more with that of Leo and .loinville.” 

It being impossible to reconcile this description to any imaginable 
composition or eflects, Dr, Mac Culloch gives up the point as unintclJi- 
gil>ic ; and observes, “ ^^'e cannot suppose the lifjuid in the ‘ phiolcs* 
to have contaim <1 nitre, because that salt will not mix with any liquid 
of this nature in such a manner as to aid its combustion.” 

“ 'I’he descriptions which represent the Greek lire as unctuous and 
viscid, and as adliering to the objects whicii it reached, may be, per¬ 
haps, reconciled to tlic former, since a vis(;id substance, as well as a 
liquid one, might have been kept in ‘ ])bioles,’ They inight easily 
have been all formed of the same resinous ingredients in various pro¬ 
portions,” 

Tim opinion of the Greek fire being inextinguishable by water 
could not justly have been entertained of any compositions of this 
nature, not even of Anna Comnena’s sulphureous compound. No 
burning substance could have resisted an aj>plicatiou of this nature, 
provided it wxre employed in sufficient (juantity, unless under the pro¬ 
tection of a carcass or tube of some kind, in which case it must also 
have contained nitre.” 

” That sand sliould have extinguished some of these fires, as related 
by the J'lorentine monk who describes the siege of Acre, we can undcr- 

(irceks, *Xa/«v SHStiaf, or the oil of jVIcdea. It is Pliny alone who ostensibly refers to 
tlie sorceress, and he does not allude to the (Jreek lire; and of course docs not {{ive 
naphtha a Greek name. As we know that the .tledcs u.sed in war .arrows smeared with 
naphtha, and inflamed, it seetns probable that the appellation cited by Procopius, 
withstaiidin}? its orthography, refers merely to the country, and not to the ench^itressj—• , 
(-Procop. delV^ll. Gothic. 1. iv. c. J1, Plin. liist. Nat. ii. 109.) 
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stand; but that It should have been put out by vinegar and urine, and 
not by water, as he also affirms, is impossible, as these were not likely 
to have been pi’ocured in sufficient quantity, surely not in such alxind- 
ance as water, and on no other principle could the one have acted bet-, 
ter than the other.*’ 

I do not sec,” continues Dr. M. that any further light can be 
thrown on these varieties of the Greek fire. The accounts seem to be 
confused and unintelligible, as far as they are so, partly by the igno¬ 
rance, and partly by the exaggeration, of the reporters. Abstracting 
these, it is probable that they were truly enough, as has been said, resi¬ 
nous inflammable compounds, solid, tenacious, or liquid, without nitre, 
and exactly similar to the fires of our ancient fire-ships, before chemfs- 
try had taught us to proceed on better principles.” 

“ Joinville’s description will be found much more intelligible, and 
will, 1 think, fully prove the supposition that there were different 
things known by one name, and that the Greek fire used against Louis 
at Acre w'as neither the Chinese oil, nor any viscid substance, nor even 
the composition described by our celebrated female historian.*’ 

According to Joinville, the Greek fire was thrown from the walls of 
Acre by a machine, called a petrary, three times, and from a cross¬ 
bow four times, in the course of the night. It is described as coming 
forward “ as large as a barrel of verjuice, with a tail issuing from it as 
big as a great sword ; making a noise in its passage like thunder, and 
seeming like a dragon ffylug throvigh the air ; wliile, from the great 
quantity of fire which it threw out, it gave such a light that one might 
see in the camp as if it had been day.” 

After an examinalioii of this account, Dr. Mac Culloch concludes, 
that this was a firework of the rocket kind, “ without a boi'e, and 
therefore incapable of flying by its own recoil; in short, a huge 
squib. Such a firework as this would produce all the appearances 
described; the long tail of fire, the noise, and tlie liglit; and it would 
require a j)roJectiIe force, which niiglit have been given both by me¬ 
chanical and chemical artillery, b}'^ the balista, and by the petrary or 
mortar, 

“ If I am thus right,” he continues, “ in supposing the Greek fire 
of Joinville to liave been a rocket of this imperfect kind, it is easy to 
explain the resistance which it offered to any attempts to extinguish 
it. Water has no effect, because the blast from the surface prevents 
it from entering ; for the vinegar and urine, the good monk must be 
held responsible. It is pretty clear that his account of this property 
in the Greek fire has been derived from these very fireworks, and has, 
by the usual mistake, been assigned to the wliole race.” 

“ As no further light can be thrown on this subject from the an¬ 
cient authors, it is unnecessary to prolong this inquiry. The subject 
seems to be cleared, at least, of much of its mystery ; and that this 
mystery has in great measure arisen from mistakes and exaggerations, 
must be very apparent. We may remain at our case on this head, 
and be satisfied that we have lost nothing by our imaginary loss of 
the Greek fire. Wc may still Siufely boast, that in whatever arts either 
the Greeks or Arabs may have excelled us, in that of destroying 
each other we could liave taught them much, and could have learned 
^ Nothing from them. Divested of the mist which wonder and igno- 
* ranee have drawn round it, the boasted Greek fire seems tq luave been 
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a contemptible weapon enough. Had the rhyming monk or St. 
Jxjuis been at the sieges of Copenhagen or Algiers, it would be diffi¬ 
cult td conjecture where they would have found words to express what 
must have been, to their fires, like the thunders and lightnings of 
heaven to those of the theatre.** 

V, lioyal InstitiUion oj" Corn'tuall. 

The Report of the Council to the Fourth Annual Meeting of this 
Institution, the establishment of which, before it received the honour 
of Royal patronage, is noticed in the old series of the Annals^ 
vol. Xii. p. 395, presents some gratif^dng indications of the progress 
of Science and literature in tlie county of Cornwall, the mineral 
structure and riches of which offer so many subjects for philosophical 
investigation. 

The Institution possesses a select library, a zoological collection, 
many objects of antiquarian research, an elegant apparatus for expe¬ 
riments, and an increasing collection of minerals. The Council enter¬ 
tain ho])es that the time is not far distant when an exhibition of 
paintings will also be established; they observe, that natives who 
have made no small proficiency in the art of painting arc to he found 
in towns, in the village, in the hamlet; and that the cherishing beam 
of the public eye is only warited to bring them into notice. 

A seal has been made for the Seciety ; and the first diploma under 
it, constitutes Sir Humphry Davy an honorary member, to which 
distinction lie was elected by a special general meeting convened 
for the purpose ; the Society lioping, that by showing their regard for 
distinguished characters in science, literature, and the arts, they are 
using their endeavours to strengthen those ties by whicli all liberal 
jiursuits are connected. 

VI. Allcoliomf'.irical Application of the Thermometer. 

M. 1'. Groening, of Co^ienliagen, has discovered that the thermo¬ 
meter may be successfully useil in distillation, as an alkohometer. 
He observed, while comparing the temperature of the interior of the 
reetifier with that of the water about it, in a distilling apparatus in¬ 
vented by himself, that the thermometer always rose to a certain 
point, for exanijde <>5® Reaumur, or 179® I'ahrenheit, before the first 
drop of the distilled li(|uor appeared ; and, lik(‘wi:;e, that it remained 
at that point till about half the fluid in the reUn't wu-s evapoi ated, hut 
then, by degrees, at first slowly, afterwards more rapidly, rose* to 80® 
Reaunutr, or Fahr. 

liy trials with the alkohometer, he found that as long as the ther¬ 
mometer remained at a certain point, the liquor which came over was 
of an uniform strength, but when it rose the licpior grew weaker and 
weaker, till at last mere water came over, namely, when the instru¬ 
ment had attained the height of 80° Reaumur, 

The results of M. Oroenlng’s experiments, which were performed 
many times, and whicli of course depend (xj tlie difierent temperatures 
of the vapours of alcohol and water, were ns fohows : 

1. A person may, by the state of tfie thermometer, immediately 
ascertain the strength or the liquor in tlie vessel. 

2. There is no necessity of using the alkohorneter in distillation, 
the thermometer indicates the strength of the liquor with equal acc«.- ' 
racy. • ^ 
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3. Without drawing off any spirit, what quantity there is of any 
particular strength may be immediately known. 

4. Every possible fraud, during the operation, may be prevented, 
as the apparatus can either be locked up or brought into an adjoining 
apartment, for the person who attends the work does not require the 
thermometer to direct him.—(Edin. Phil. Journ. vii. p. 214.) 

VH, Tabular Spar, Coloplionite, and Pyroxene. 

Mr. H. Seybei't, of Philadelphia, has analyzed the above minei’als 
from the vicinity of Willsborough, Lake Champlain. He found the 


tabular spar to contain 

Silica. 5100 

Lime. 4000 

Alumina and oxide of iron. 

Water. 1*00 

Magnesia and loss. 0-G7 


100 00 

This statement agrees very nearly with M. Bonsdorff’s analysis of the 
same mineral from l*argas {^Annuh, Oct. 1820). Mr. BonsdortF 
obtained 


Lime. 4'1-'1A 

Magnesia. 0'68 

Protoxide of iron. 1 • 18 

Volatile matter. 0'95> 

A trace of alumina and loss .. O’l? 


10000 

Mr. Scybert observes that this mineral is a bisilicate of linte, which, 
adopting Dr. Thomson’s numbers for silica and lime, appears to be the 
ca.se. if it consisted precisely of two' atoms of silica and one of lime, 
the proportions would be .ol silica, and.44'62 lime, which agree still 
more nearly with M. Bonsdorff’s analysis. 

Mr. iSeybcrt observes, that “ it is an interesting fact, that this mine¬ 
ral, whether found in Hungary, Sweden, or in the United States, is 
constantly associated with substancc.s of corres})onding characters ; that 
of Dognarka is united with brown crystallized garnets and blue calca¬ 
reous spar; that ofPargas, with black sphene, an amorphous mineral, 
of a reddish colour, resembling idocrasc or garnet, and stJiall grains of 
a green substance, resembling actynolite (probably pyroxene); that of 
the United States, with colophonite and pyroxene. 


The colophonite yielded 

Silica. .88-00 

Lime. 29*00 

Protoxide of iron. 25*20 

Alumina ...* . G*00 

Water.. 0*33 

98*53 

Loss. . 3 •4-7 


100*00 
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The pyroxene yielded 


Silica........ 50*33 

Protoxide of iron. 20*40 

IJme. 19*33 

Magnesia. (;-83 

Ahiniinu. 1*53 

Water. 0*G6 

99-08 

A trace of oxide of manganese and 

loss. 0*92 


100-00 

(Sillinmu’s Journal.) 
vTII. DrafU of Dr. M,ircrt. 

We lament to state the demise of Dr. IVIarcct, that took place on 
Saturday, Uct. 19. ilis chemical researches were chiefly detailed in 
tlie Transactions of tlie Uoyal Society, of which he was an active 
nieinhca-. Ilis pi*inc-i})ul work is a Ircafisi* on Calculi, a hook of esta¬ 
blished reputation, and displaying the minute accuracy with which all 
that he perfoniic-d is rej)lete. He was in the olid year of his age, and 
was about to return to (leneva, his native country. 

IX. J)cnlh of Mr. James. Soivcrh}/. 

It is with great regret also that w e have to announce the death of 
this gonthanan which occurred on Oct. ‘In, after a long and severe 
illness Mr. Sowerby was a I'ellow' (»f the Liniircan Society of Lon¬ 
don. Mcmher of the (xcological Society, Honorary iMeniber of the 
Physical Society of (lottingen, &c. &c. His])ati«’nt and imlefatigable 
labours in several branches of natural history are w'cll known to the 
scientific world ; and he contributed in various ways to the advance¬ 
ment of natural knowledge. 


Articlk XV. 

XKW SCr.vXTlPiC BOOKS 

pnia’AniNo I'on I’lini.ic.VTiov. 

The Life and llemains of the late Dr. Edward Daniel Clarke, Pro¬ 
fessor of iMineral(»gy in the University of (annbridge. 

A Quarto Volume, with Engnivings, will shortly appear, giving an 
Account of Don Antonio del Kio's Discovesy of an ancient City in the 
Kingdom of Cuatimala, North America. 

.jc.-,T riiHr.istii'u. 

A Treatise on the Foot-rot in Sheep, including Keniarks on the 
exciting Cause, Method of Cure, and iMcans of preventing thaf” 
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destructive Malady ; being the Subject of thi’cc Lectures delivered in 
the Theatre of the Dublin Royal Society. By Thomas Peall, Kscj. 
Veterinary Professor to that Society. « 

A Practical Treatise on Diseases of the Pleart. By Henry Reader, 
MD. Physician to the South London Dispensary, &c. 

M. C. Pfeiffer, of Cassel, has lately producctl a beautiful Work on 
the Land and Fresh-water Mollusca of Germany. 4to. With Eight 
Plates. The work is in German, but the specific characters are given 
in Latin. 

A Treatise on the Utility of Sangui-suctiou, or Lecch-bleeding. By 
Rees Price, MD. 12mo. 3s. 6(i. 

Researches respecting the'Medical Powers of Chlorine, particuKirly 
in Diseases of the Liver; with an Account of a new Method of apply¬ 
ing this Agent, by which its Influence on the System can be secured. 
By William Wallace, MD. Mill A. MRCS. Ireland, &c. Svo, 6^. 


’ Article XVL 

NEW I’ATENTS. 

Sir A. Perrier, City of Cork, Knt.; for improvements in the appa¬ 
ratus for distilling, boiling, and concentrating, by evaporation, various 
sorts of liquids.—July 27. 

R. B. Roxby, Arbour-street, Stepney, Gent, for certain improve¬ 
ments on the quadrant.—July Jl. 

W. Cleland, Glasgow, Gent, for an improved apparatus for evapo¬ 
rating liquids.—Aug, 17- 

D. Mushet, Coleford, Gloucestershire, iron-maker, for an improve¬ 
ment or improvements in the making or manufacturing of iron from 
certain slags or cinders produced in the working or making of that 
metal.—Aug. 20. 

W. Mitchell, Glasgow, silvei'smith, for a process, whereby gold and 
silver plate, and other plate formed of ductile metals, may be manufac¬ 
tured in a more perfect and expeditious manner, than by an}' process 
which has hitherto been employed.—Aug. 24. 

T. Sow’erby, Bishopwearmouth, Durham, merchant, fora chain upon 
a new and improved principle, suitable for ships’ cables, and other pur¬ 
poses.—Aug. 29. 

R. Vazie, Chasewatcr, Mine Kenwyn, Cornwall, civil engineer, for 
an improvement in the compounding of different species of metals.— 
Sept. 3. 

11. Burgess, Miles’s-lanc, Cannon-street, London, merchant, for 
improvements on wheel-carriages.—Sept. 3. 
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Article XVII. 

METEOROLOGICAL TABLE. 


1822. 


llAIlOMETEK. ThEIIMOMETEII. 

AViikI. Max. i IMin. Max. Aliii. 


ilth’Mon. 
Sept. J N 
2S 
3N 
4.N 

5iS 
6S 
7N 


8 

10 
1 1 


W 30-1i),:30-18 
W 30-18;;J0-02 

W 30-14!2‘r.90 

W 29-98i29-97 

\v 29-97 29-93 

W .•3018;29'93 

AV 30*14 129-97 

S AV 30'04-29'97 
W 30-22i30-01| 


N 

!S 


\v 


30-23 

30*13 


12|N 
13 N 
M 
13 

16 N 


29 - 5)81 

29-89; 


N 

N 


b 


17 

18 

19 

20 

21 

00 

23iN 

24 ! N 
2.0 
2() 

27 

28 N 

29 N 

30 N 


\V'3o-o9!3O'07 
ii 30-29i30-0.0 
E !i0-29;30-]7 
E '30-l7i30*13 
E 30-1.3i30-M 
W 30-l5|30*09i 
E 30*21 ' 

E. 30*21 
K 30 08 


E 


N 

N 

N 


30 - 0 <) 

30*08 
2998 
E 25)-99i-9*5)3 

29-95) >251-9 >•; 
E 29 5 H'. 29 * ' 9 ‘i 
E 29--l-9|29- i3| 

29- Si;29-l7i 

30- 22'29-81i 
30*31 ;30-22l 

E 30*31; 30 * 11 ! 


E 30* 1 1 
E 29-9« 

30-31 


2998 

29-80 


71 

71 

73 

71 
73 

72 
()8 

95} 

()■()■ 

(t’9 

73 
()4 
O'-t 

07 

()2 

70 

77 

70 

()() 

98 

()0 

58 

44 

60 

5.9 

93 

58 

58 

irl 

98 


4.0 

4.1 

50 

58 

90 

47 

48 
48 
45 
12 
4() 
50 
33 
4.9 
43 
43 
19 

45) 

47 

47 


29-45| 77 


53 

50 

40 

43 

43 

47 

39 

39 

« 

33 


Daniell’s hyg. 
Evap. Rain. at nixm. 


3() 


30 ' 


81 


05' 


91 

45) 1 — 


27 

2.9 

87) 


70 


3-08 I r4() 


The observations in each line of the table apply to a period of twenty-four hours, 
beginning at 9 A. M. on the day indicated in the first column. A dash ucnowcs tli^ 
the result is included in the next following observation. 
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REMARKS. 


Ninih Monilt.^X —7. Fine. 8. Cloudy: windy. 0, 10. Fine. 11, CIoi«ly : 
a little rain in the evening'. 12. Fine. 13. Cloudy and tine. 14. (Iloudy. 
15. Cloudy: windy. 16. Overcast. 17—21. Fine. 22. Cloudy: windy: swal¬ 
lows begin to congregate. 23. {,’loudy; rainy, 24. Rainy. 25, Fine. 26, C^^udy : 
fine. 27. Bleak. 28—30. Fine. 

RESrjj/rs. 

M'inds: N, 3 ; NE, 0 ; E, 4 ; SE, 1 ; SiV, .5 ; W, ! ; NW, T. 
Barometer; [Mean hciglit 

For the month. 30-035 inches. 

For the lunar period, ending the 8th . 29-9n0 

For l.i days, ending the 2d (moon south).. 20*9 .j7 

For 13 days, emling the loth (moon north). ........ .30-074 

For 13 days, ending the 2Sth (moon south). 29-987 

Thennomclcr: Mean hciglit 

I-'or the month. 56-050® 

For the lunar period.... 62*206 

For 31 days, the sun in Virgo... .58*064 

Evaporati(»n. 3 .08 in. 

Rain. 1-.16 

Ixtboratory, Stratjbrdf Tenth Months 22, 1822. 


R. HOWARI>, 
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ArTK LE I. 

Skdch off he Gt’o/ooy of Snowdon, and the surrounding Country. 
By W. Phillips, FhS. MGS,; and S. Woods, MGS. 

(Coticlutlcfl from, p. .S35.) 

From Ihc clovaicd grinind near Capc’l Ciirig, we could per- 
r.cive in the distance a nuue favourable aimospliere, at the time 
when rain and mist prevailed on Snowdon, and tlie neighbouring 
mountains. We determined, theri lbre. to proceed by Llanwrst 
to Conway, Ibmgor, and Carnarvon, and to return, if possible, 
over Snowdon. 

Between Capel Curig and Conway, we did not perceive any 
rock with which we were not already acquainted, the slates and 
lower rock of Moel Shubod prevailing every where, with the 
.same direction of the slaty cleavage. Wo were particularly 
anxious to ascend a hill marked j in Mr. Greenough’s map, and 
which, as well as the whole range of which it forms a part, is 
there reprc.sented as being crowned by transition limestone. 
Our anxiety was increased by having been informed by INIr. 
llawson that limestone c.ertainly is not to be found on any part 
of that range. We ascended the hill on the eastern side of the 
valley beyond Bettws, and on traviusing the whole of it, we 
could perceive no other rock, nor even^iny other variety, than 
.such as we have already noticed. As this mountain may be 
said to be insulated, arid, therefore,* not forming a part of a 
range (for it <loes not, exta*ed about a mile and a half in length), 
we su.spected the hill marked j in Mr. Greenough’s map is part, 
of a range still further east, apparently of a different character,* 
Neu: Sri*!rs, vtif . iv. .‘2 n 
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being covered the whole of its considerable extent, as far as we 
could perceive it beyond Llanwrst, with herbage to the very 
summit; and as we could not detect either from the top of the 
hill we had ascended, or during our walk of tliree or four miles 
to Llanwrst, any lime kiln, or even any rock .or important open¬ 
ing, on the sides of the range, we were still doubtful whether 
limestone formed any part of it. Ju ausw'cr to our inquiries, the 
landlord of the inn at Llanwrst, an intelligent man, who had kept 
it during 13 years, assured us that no limestone is found nearer 
to that town than 16 miles; namely, neat Abergcluu on the 
coast; thus confirming the report of Mr. Dawson, that no lime 
stone is found on the range in question. 

We have stated that on the hill we ascended, w'e found 
no variety of rock, or slate, which has not been previously 
described, and that the run of the cleav age is NE and iSW ; the 
dip is about 54° to the jVW ; and we had, as w e conceived, suf¬ 
ficient evidence to prove that here the slates were inlerstraiified 
in masses of cousidei-able tlnckness, w ith rock! perlectly resem¬ 
bling those of the base of Mod Shabod ; the latter fonniug 
ridges on fhe sides of the mountain, with alternate depressions 
in the spaces occupied by the slates, w hich, generally ■speaking, 
apoear to be the most liable to decomj)osition ; and from having 
a Setter opportunity of observing on the side of this mountain 
the nature of the alluvium so ])revalent in many jilacos we bad 
visited, and which lias been turned over in many instances on 
the side of the high road to the depth of at least 20 feet, and 
is of a red colour, w'e were persuaded that this alluvium is 
derived from the decomposition of the slates and other rocks 
every where prevalent. 

While on this mountain, we were particularly struck by an 
appearance of stratification on the sides of another above Bct- 
tws, composed of the same rocks. This resemblance to strati¬ 
fication, for it is only resemblance, is in a direction not fpiite at 
right angles to the plane of the cleavage, in which there are 
natural fissures that in the dis^,^nce seem to he perfectly parallel 
to each other, giving to the whole mass the aspect of regular 
layers or beds of the same rock. We did not view this mountain 
sufficiently near to discern the irregularity which we cannot 
doubt would be visible on the spot, because it lias precisely in 
the distance the same character as is apparent on the northern 
side of Moel Shabod above the lakes of Capel Chnig, and on the 
side above Pont y Cyfhn; the latter we examined closely, and 
were satisfied that this resemblance to stratification is in fact 
only a tendency to cleavage, greatly resembling tiiat which in 
the slates with which they are inteistratined, often divides them 
into the rhombic form, but the lines of separation are not either 
even, or parallel with each, nor are they always continuous, 
but often stopped, and are again renewed above oi’ below. 

In our way from Llanwrst to Conway, we uscendcid about HOf? 
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feet from the road to view one of the finest waterfalls of North 
Wales, Rhiadr Mawr, which is about six miles on the south of 
the latter place. It descends from the mountain region through 
a narrow chasm where the rocks are laid bare. The same rocks 
and slates were visible here also, the prevalent rock being that 
which has the most homogeneous and compact aspect, and 
which likewise is the prevailing rock of Moel Shabod. In some 
instances, it contained harder masses imbedded in it of the same 
composition as the rock itself, which here also contains calca¬ 
reous spar and opaque felspar (?). Slates predominate just a!>ove 
thjp paper mill, situated about 100 (eot above lire road. From 
this place to Conway, the .slates cojitinue ; they are ollen in a 
very decayed state, and the road, where it i.s repaired with them, 
is in many places as black as if tlu; shale of a coal-field had 
beey employed. The direction of the cleavage is as before 
noticed. 

A letter from the Rev. \V. D. Conybeare having mentioned 
the existence of a felspathic rock in the lull above Conway, 
with a request that it might be atfentively examined, vve became 
desirous of giving our best attention to its discovery, and were 
prepared to expect in the nature of the rocks we were about to 
observe, a great diflerence to those we had so lately liecn attend¬ 
ing to. 

This hill rises gradually at a little distance on the west of 
Conway, extending about three miles towards Bangor, its north¬ 
ern limit being the sea. Wo walked the greater part of the way 
along the summit ridge, descending to the high road, perhaps 
one-quarter of a mile before its termination, which is too rough 
and abrupt to admit of descent. In this walk, we did not per¬ 
ceive any well characterised slates; the rocks, however, espe¬ 
cially at the termination of the hill near f'onway, have a deci¬ 
dedly slaty structure, particularly apparent on the surl’ace. with 
the plane of cleavage distinctly ranging li and AV'; that is to 
say, nearly at right angles tt) that in whicli it had uniformly 
appeared heretofore ; tlic dip is towards the south at a higli 
angle. 

it is often only by a very attentive comparison of a suite of 
rocks w'hich in themselves are but varieties of the same compo¬ 
sition, that we can perceive the alliance of the two extreme.s, 
which not uncommonly arc so dissimilar as to appear perfectly 
distinct in their nature and composition. So is it with the rocks 
of the hill in question. 

The first rock, wliich ])rcsented itself immediately on ascend¬ 
ing the hill, bear.s a general reseaiblangc to the prtn ailing rock 
of the base of Moel Shabod in texture and aspect; it is, how¬ 
ever, somewhat harder, and would appear perfectly homogene¬ 
ous, but for the existence of a few minute specks of crystal¬ 
line quartz, and also of a substance of a dark-green colour, which 
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are assumed to be chlorite, and this continued with little varia¬ 
tion until we had advanced much higher, when suddenly a 
sort of puddingstone appeared, of which the paste or basis 
was the same rock, and the included masses nearly in sphe¬ 
rical nodules of a substance sometimes resembling hornstone, 
but mostly weathering either into hollow or concentric balls, 
apparently of whitish hornstone. A solid unweathered mass 
broken through the centre exhibits the appearance of its being 
formed of concentric coats, somewhat varying in colour from 
white to yellow ; this mass does not yield to the knife. This 
rock prevailed for a considerable distance E and W, and about 
12 to 20 feet in width, the fore mentioned rock ranging on each 
side of it. Suddenly it assumed a somewhat difl’erent appear¬ 
ance, as though it had become cellular, by the disintegration of 
the rock having left only the apparent hornstone, which, there¬ 
fore, must have been disseminated through the mass. On this 
rock, we met with a range of shallow quarries, from which the 
vesicular stone was raised, as we have sinefc heard, on tln^ 
assumption that it might be employed for mill?iiones in jilace of 
the French buhrstone ; but the scheme was relinquished on 
hading that the decomposition which had produced its cavities 
had not proceeded far into the muss, which hecame softer in 
descending. About one quarter of a mile from these quarries, 
and at the edge of the chtf, there is a large* and v(;ry singular 
mass projecting iowanls the stu, possessing all the external 
appearance of the same rock. Just beyond this, the rock first 
observed appeared to bo traversed by veins, and to iiiclud<' 
specks and small masses of white (juaitz, whitdn sometimes pre¬ 
vailed so greatly as to constitute a vciy hard ruck ; hut in many 
instances, the quartz w as left by the tlecomposilion of the ro(ik 
in a vesicular state, the cavities being lined with crystals of 
quartz, as well as all the crevices in the rock itself, the surface; 
of the hill being strew ed over for some (listuma.- w ith small masses 
or fragments of this description ■ and, finally, at about tlie plac<; 
at which we descended, quartz appeared to hi' so finely and 
universally disseminated iliroiighout the muss as to give an 
increased liardness to the rock, and somewhat the aspect of 
compact felspar, occasionally of hornstone, or of a fine-grained 
sandstone, and these we assume tu lie thi' varieties alluded to by 
the Rev. W. D. Conybeure as the felsputhic rock of this hill. 

The fragments scatterfsl on the side of the remaining descent 
(about one-fourth of a mile), denoted the continuance of the 
same rock to the termination of the hill. On the side fovvnrds 
the high road, we saw the workings ofamiiic for lead, hiitnoim, 
as we were infjrmed, luul y<;t been discovered. Opposite to this 
felspathic-looking ro(;k, namely, on tin; other side of the high 
road, coarse slales prevailed, interslralified with a still harder 
variety of lock, first observed in ascending Conway llill, but 
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yielding to the knife, and much resembling some the harder 
varieties of the rocks of Ben Clog; the direction of the cleavage 
was NE and SW. ^ 

Beyond the village of Duygyfylche, the road rises on the ruin¬ 
ous side of Penmannmur, which is so completely covered by 
fallen masses of all sizes, that we cannot assert having seen a 
single rock hi situ. These rocks have the aspect of a fine¬ 
grained greenstone, and consist of a greyish substance enclosing 
(lark-green particles, having generally a crystalline aspect, but 
too minute to ascertain their forms even by the assistance of 
th« glass ; minute and very slender crystals of transparent fel¬ 
spar are occasionally observable. The rock is sometimes tra- 
versial by veins of quartz, enclosing crystals of a green substance, 
much ri'svanbling those i>f the ruck itself^ and we brought away 
SOUK-; s])e(‘imens (containing the largest crystals we (could find, 
ill the hope of asetataining their nature ; llujugh very minute, 
they (cleave \vilhJ)iilliant surfaces, and alford by the reflective 
goniometer angles coinciding with those of aiigite. The rock 
is hard beiucath tin; baminer, but is readily cut by the knife 
aflbrdiug^a grey pcnvdc r ; we, therefore, (conclude its (chief con¬ 
st itmmt.s to be the substance which we have termed steatite, and 
^lugite, and we ar(c the more conlirmed in this opinion from hav¬ 
ing found one variety in wliicli the steatite extensively prevails; 
this yields more readily to tine knife, and eiucloscs white specks 
of a substance which, as it etfervescos with acid, we c(mclude to 
be calcareous spar; thus evincing the connexion ol’tliis with the 
rocks bfcfore observed- 

At the termination of Penmanmawr towards Bangor, the 
appearamee of this rock suddenly ceases, the hills retiring further 
from the shore, but beliind Aber, we visited an old slate quarry 
where thtc direction of the cleavage was as usual NE and SW. 
i ietvveeu Ab(cr and Bangor, scarcely any oppor<unity occurred 
of observing the nature of the ctnintry, the surface consisting of 
gentle sloj)es, for the most part well-covered by herbage. 

The whole coast between Bangor and Conway is represented 
ill Mr. (irecnougli’s map as c(jnsisting of the old red sandstone; 
for this rock we looked caiacfully, but in vain. The only rock 
that fell under our not ice that could be mistaken for the old red 
sandstone is that alr«’ady noticed on Conway Hill, which, with¬ 
out suflicient attention, might be supposed to be a conglomerate. 

From Bangor, we walked to Garth Ferry, and thence passed 
over the IMenai, accompanied by Mr. Dawson and Mr. J. Woods, 
to the opposite ferry on the Anglesea side, in order to view the 
numerous trap dykes described by Mr. Henslow as occurring 
between the ferry-house and BeaumaVis. The rock close to the 
ferry-house and on the shore, we assume to be Mr. Henslow^s 
grey wacke, but it has to us more the appeamnee of quartz rock* 
(consisting of crystalline grains of quartz united without cement,* 
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but including here and tliere very minute oclireous specks, as 
though one of its ingredients had perished : the soundest speci¬ 
mens that we could obtain, however, were not without this 
appearance : tlie rock is sometimes traversed by veins of granu¬ 
lar quartz, whiter and more compact t})aii the rock itself. 

Between the ferry-liouse and Lady Bulkeley’s cottage, 
which are scarcely a mile divstant, the rock is chloritic, yet often 
assuming tluj appearance of serpentine; in some places it seems 
to consist almost wliolly of slaty chlorite and chlorite slate ; in 
others, it consists of layers of quartz and of chlorite, or of car¬ 
bonate of lime and chlorite, and occasionally it includes copsi- 
derablc masse s oflimestone. Travorsing.this rock, we observed 
seven dykes in llie distance above mcjitioned, and reckoning 
Irorn the feny-house, fhe fu si, second, Idurth, hfth, and seventh, 
run ill the direction of NW and ; one, the third, NK and 
SVV ; ami one, the sixth, N and S. The tirst is about 16 feet 
wide; tlie second, 8 feet; the third, 1 foot; the fourth, fifth, 
and seventli, al)out 4 feet each; the sixth, 5 inches. These 
<lykes do not all consist of the same variety of rock ; the first, 
second, fonrth, ami seventh, are constituted chiefly of what may 
be termed a line-grained basalt, often very beautiful of its kind, 
at once both hard and brittle. The base is a dark substance, of 
which it seems impossible to define the nature by its external 
characters, and it is rendered porphyritic by the presence of 
crystalline calcareous s})ar. very slender crystals of felspar, and 
small masses of iron pyrites: the whole rock, except the two 
latter substances, yicldino- pretty readily a grey powder. The 
third and sixth are of a much finer grain, and of a green colour 
almost perfectly agreeing with that of the chlorite slate which 
they traverse. By the assistance of the glass, they can scarcely 
be said to possess a granular texture, and they appear to be per¬ 
fectly homogeneous witlxmt the pr(^sen<;e of any imbedded sub¬ 
stance ; their fracture is uneven and splintery ; they are so soft 
as to yield readily to the knife, and tlieir aspect differs so very 
little from some of the steatitic rocks already described, that 
every one to whom they have been presented for inspection, 
without any information of their locality, has considered them 
to he merely varieties of the base rocks of Mod Shabod. A 
rock of the same kind is also connected with the more compact 
substance of the second dyke. The fifth appears to be in a state 
of almost thorough decomposition. 

The walls of these dykes are not all equally well defined; those 
of the small one, the sixth, is the most completely so of the 
whole. In most of the. others, there seems more or less an 
intermixture of the chloritic rock they traverse, and we did not 
perceive any instance in wKich an alteration of texture had taken 
place in the chlorite rock, even where, as in the instance of the 
s^econd dyke, the chlorite rock protruded so far into the dyke as 
'almost to cross it. Wc observed that thin veins of quartz tra- 
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versed the small dyke, and the rock including it, without any 
alteration either of texture or direction. 

At Lady Bulkeley’s cottage, we ascended to the road which 
is from 80 to 100 feet above tlie sea, and walked back to the 
ferry-house. The first object that attracted our attention was a 
large mass of limestone which had been cut through in forming 
the road. To this succeeded chloritic rocks, (d'the same varie¬ 
ties as those below, and often including masses of limestone, 
])ut, where these were absent, exhibiting curious contortions, 
ainl in one instance the series of Vandykes noticed by Mr. Hen- 
slaw. We looked attcutivcly for the continuance of the dykes, 
but could p{'rceive only two of the seven, which from their situa¬ 
tion, width, and the nature of the rock, we considered to be the 
first and second, consisting here and below of the same firm 
basultic rock. In neither instance w as the including rock altered 
in its direction, hut in one place its texture certainly appeared 
to have sufiered materially. Tliree or four feet from the dyke, 
it had its usual appearance of slaty chlorite of a green colour; 
hut. close to the dyke, it had no longer the a])pcaraiice of a chlo¬ 
ritic rock; it had become less firm in its t(‘xt.me, very brittle, 
•and of a dingy-brow’ri line ; and even the dyke itself at the imme¬ 
diate contact app<'ared to be less crystalline than in the interior. 

llcturning to Garth b’erry on the Bangor side of the Menai, 
we walked alone’ tlu; shore to Bangor Fervv, m ar the bridge now 
t-rceding over the Menai, h\)r some distance, w'e passed only 
the broken talgcs of rocks and slates, almost ])erfectly resem¬ 
bling those of the base of Mod iShabod, to whieh we have been 
compelled so often to allude. In one instance at least, the rock 
had t)u' apj)earance of a c.onglomcuato, but it was acknowledged 
by all that the inchuunl nodules or masses wau'e often of the same 
nature as the rock itself, though considerably harder, sometimes 
of (he substance resembling hornstone occurring on the hill 
abfn e (Conw ay, tlic rock itself often partaking of the same nature. 
Tlu: plane of the slaty chaivage is here also and 8W. 

We w'cve conducted by Mr. Dawson a little above the shore of 
the Menai to view' a siliceoussaiulstoiio enclosing rounded masses 
of quartz, and having the characters of the millstone grit of 
Shropshire, being connected w'ith a limestone and shale enclos¬ 
ing thin layers ot coal. It lias been described by Mr. Henslow, 
and ajiparently w'ith much justice, as belonging to a regular coal 
formation, though of small extent, and without possessing any 
beds of workable coal. W'e had no opportunity of perceiving 
its connexion with the rocks and slates of its neigh aourhooc, 
but vve visited the dyke which traverses the shale and limestone, 
which arc quarried for building upon a large scale close to the 
shore. In some jdaccs the substance of the dyke is very com¬ 
pact, and then appears to consist chiefly of crystals of black 
augite enclosing carbonate of lime and iron pyrites, but is mosjjly 
in a decomposed state, and has much the appearance of aloesTr 
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sand, among which may be found very small fragments of a 
white crystalline substance. At the base of the cliff’ it is of 
considerable width, and appears to divide into branches,. but 
we did not perceive any alteration in the limestone traversed by 
it, in regard either to direction or texture; but above, where 
immediately in contact with the dyke, it appeared to be a little 
turned upward, an appearance which might be the consequence 
either of the unevenness of the surfaces, or of our not standing 
so as to bring the eye on the same plane as the stratification of 
the layers of the rock, the ground being very unfavourable. 

As we travelled from Bangor to Carnarvon in the evening, \Ye 
had no sufficient opportunity of observing the nature of the 
country between the two places. 

As the weather had now become more 1‘avourable to |hc 
ascent of Snowdon, we determined to attempt it from the siile of 
blyn Cwellyn by the copper mine road, about seven miles south 
of Carnarvon. 

The first five miles of the road from Carnarvon scarcely 
afforded the appearance of a rock in sitn^ but only a few boul¬ 
ders, the country on either side of the road being well covered 
by herbage, until we arrived at the foot of Moel bnlio on the left, 
which presented nothing n(;ar the road but slates greatly resem¬ 
bling some on i\loel Shabod, and abovt* Nant-francon fpiarries, 
and apparently partaking niort? of the nature ol sl<. alite than olc.uin- 
mon slate: they split into thin lamina', are hard enougii to scratch 
glass, and are green by transmitted light: they have the usual 
ilirection of iVK and SVV. On the right, the fuut of IVlenydd 
Mawr presented a somewhat singular porphyritic rock. It 
ajipears to consist of transparent crystals of quart / and of fcLspar, 
included in a paste which, although it is hard, and yields with 
some difficulty to the knife, we believe, from its weathering, to 
be a species of steatite; but it has at first sight greatly the 
resemblance ol’ <^ompact felspar. This rock resembles one of 
the varieties of the summit of Moel Shabod, except that it wants 
the crystals of augite, manifestly imbedded in the latter. 

Immediately after quitting the house of the guide on tlic bank 
of blyn Cwellyn, we passed some large boulders fallen in all pro¬ 
bability from Monydd Thevedo ; they bore a considerable resem¬ 
blance to the rocks of the summit of Moel Shabod, but we did 
not afterwards find any masses of the same variety in sifu either 
in the ascent of Snowdon, or upon the mountain itself. 

About the first two miles ol ascent are along a. horse road 
made by some Cornish gentlemen engaged in working a copjier 
mine not very far beneath the summit of the mountain on tlie 
opposite side : by the displacement of the grass and thin cover¬ 
ing of alluvium in forming this road, we could perceive that no 
other rock prevails along it, quite to the eastern ridge above 
.LVm Clogvvm ; nor did we perceive j;.ny other rock in siln ris- 
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ing through the almost unbroken verdant surface of this side of 
the mountain. Idicse slates appear to be uniformly of the usual 
slate blue colour, and not to differ perceptil)ly from the common 
variety of the killas of the Cornish miner; but just as we reached 
the ridge above Cwan Clogvvin, the slates began to assume a 
different aspect and cliaracter, to become paler aiul more granu¬ 
lar. We afterwards crossed a ])are and somewhat eh valcd ridge 
of rock almost perl’ectly resembling some of the varieties of the 
base rock of Moel Shabod, being granular, a!id somev.hat slaty, 
but sufficiently soft on its broken surfaces, nhicli are very irre¬ 
gular, to yield to the jnessuro of the nail, and producing a very 
co}>ious elfervescence with muriatic acid. \Ve consicler this 
rock to be an intimate mechanical mixture of steatite and car¬ 
bonate of lime, since the latter does not a[)p(;ar in separate 
masses or layt-rs. Slates again prevailed, and then a rock some- 
wllat slaty greatly reseml)ling some hue-grained varieties of 
gi'cywacke in its external character, but st)rt enough to yield 
readily in every ]);ut to the kiute, and of wliich we consider the 
base to be steatitic ; it also cdfervesces. That which succeeds 
this rock is a slate, yicldireg easily to the knife, and even, 
though with sonu; dilUculty, to the nail in its moist state. It 
pai’laki's gieat.iy eii’ the natui'e of the slate just mentioned as 
occurring at the foot of?>loc l lalio, but more nearly approaches 
common slate in ci'lijurand gaauaal aspea:!. 

It must, here be obsc rvcal, that the cleavage plane of these 
slates ami slalv rocks is m arly vortical, and in the usual direc¬ 
tion of -NE and SW ; and that our walk was precisely across the 
e.lea' ago at » verv step. Here is a small slate quarry. Thti 
guide luld u :3 that we had advanced just hall'way up tlie mouii- 
tain. 

A vast heap of ruin succeeded, consisting of much harder 
rocks than any wo had before seen on the mountain, but many 
of t hem agreeing in characti'r with the prevailing rocks ol‘ the. 
base of ^ioel Shabod, and among them some which occasionally 
appeared altogether homogeneous, sometimes slightly porphy- 
iiti<-, the base lieing of a grei'iilsh colour, very hard, scarcely 
yielding to the knife, and containing minute crystals of felspar. 
This rock perfectly resembles the hard nodules already described 
as ocemTing abundantly in the steatitic rock near the foot of 
iMoel Siiahod opposite to the back of Capcl Curig Inn, These 
often assumed the form of short irregular columns. jN'early 
vertical slates (as regards their cleavage) succeeded, and then a 
nearly vertical and somewhat slaty rock, which is hard enough 
to scratch glass, is translucent on the edges, and by transmitted 
light appears to contain minute speV.ks of a green substance, 
probably chlorite, but supcrlicially it appears homogeneous. 

Still ascending the oastorn ridge of Cvvm Clogwin, we fowml 
slaty rocks again prevailing (the cleavage being indistinct and 
occasionally somewhat curved), but very sofl, of a dark-gnp^ 
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colour, and manifestly steatitic; the weathered surfaces show 
white specks, some of which yield to, while others resist the 
knife ; the former consist of calcareous spar, the latter, judging 
hy their fracture in the interior of the rock, and which, there¬ 
fore, had not suH'erod any change by exposure, consists of stea¬ 
tite mechanicully mixed with siliceous matter, since they 
resemble the larger masses included in the steatitic rock at the 
base of IMoel Shaljod ; and being of a somewhat greenivsh 
colour, are not always distinguishable on the surface. To these 
succeeded a very iiuperfoctly slaty rock, of a greenish colour, 
the weathered surfaces almost perfectly white—an appearance 
not very uncommon to the softest varieties of the more com¬ 
pletely steatitic rocks, A still softer variety afterwards occurred, 
apparently consisting of a mechanical mixture of chlorite and 
steatite, and containing wliite specks of carbonate of lime. 
Rocks of the same description continued to prevail up the ascent 
ofCwm Clogwim, the u])per part of which is not less than 2600 
fe^t above the sea. The most remarkable of these consist 
chiefly ol'shily clihnitc, yielding, however, a brisk oflervescencc 
by the application of acid, though carbonate of lime is not appa¬ 
rent even through a glass. 

As we approiiched the summit of Snowdon, keeping close to 
tlie ridge calleti Widdfa, we found it to consist entirely of 
several of the abovenientioned rocks and slates repeated without 
any appearance of order in their recurrence, and with their 
cleavage plane (being all more or less slaty) nearly vertical, and 
in the direction of about N K and S\V . In some of the porphy- 
ritic varieties, the slaty substance, when the softest of the two, 
had decorapjosed, leaving opaque w'hite masses resembling those 
of the same rocks above (Jwui (dogwiu, projecting above the 
surface, while in others the imbedded substance (calcareous 
spar) had passed away, leaving the slaty rock vesicular. Car¬ 
bonate of lime enters into the composition of the slaty j)art of 
both these varieties since they both eflcrvesce in acid, but no 
tpiartz is perceptible in tixem. The substance of the rock is 
manifestly slaty chlorite, A variety of this description occurs 
interstratified on the very summit, with an apparently homoge¬ 
neous and very soft, yet brittle, slate of a greenish colour. 

It has been known for some time that the impressions of a 
peculiar shell occur in considerable abundance within a few feet 
of the summit of Snowdon, and the rock enclosing them has 
been termed grcyvvacke. Wc axe decidedly of opinion that not 
a single rock occurs on Snowdon, nor as far as our observation 
extended, near tluit mountain that is at all allied to greywacke, 
unless the blue slates already noticc;d as prevailing up the ascent 
iVom Llyn Cwellyn, and others bearing the same characters, can 
bo so considered, unaccompanied, as they certainly are, by 
greywacke itsolf, and often interstratified with rock of a dcci- 
d'r'lv ^f-eniitic, '.>r d a chi'Titic basf' These shells occur in 
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slaty rocks, and in slates whicli are interstratified ; the slates 
are of a greenish colour, the cleavage being less perfect than 
that of ordinary slates, and thin portions of them are green by 
transmitted light: they sometirn(;s include whitish particles, 
which yield to the knife, hut not to acid, and which we, there¬ 
fore, ctmclude to be harder portions of the sanrp substance as 
the rock itself, and of contemporaneous origin; and in this 
respect resembling the slaty rocks with w hich they are interstra¬ 
tified, and which also <*ontain the impressions of shells. These 
rocks are sometiimis porphyrilic from the same cause as the 
skiics, and being extremely soft, yield nnidily to the knife, and 
consist cbielly of steatite intermixed, and generally coloured by 
specks and layers of chloriie, which sometimes has been decom¬ 
posed, leaving cavities: the steatite, however, is often of a 
yeUowish colour, and somewhat translucent. Thai tlit? softness 
of tlu;se rocks is n<jt owing to the progress of decomposition is 
manil'est from the inspection of the interior of vast blocks, occur¬ 
ring not on this moimtaiu alone, and which ha\ c by accident or 
design been cleft asunder. 

Tlie rocks above enumerated wane observed /;/ situ as they 
appearoil on the surface, or rather on tlie very edge of the pre- 
ci[)ices along the ascent of the mountain ; and we conceive both 
I’rtmi their examination individually, and from the circumstances 
of their connexion, that they are t',»l)e considered as varieties of 
tlie same rock : most of them j)ass in(o each other, some even 
in the course ol’ a very few iiich(\s NE and SW. Thus what 
appears in j>ne place as an almost homogeneous slate of a pretty 
close textiire is sometimes so altered in its character in a short 
distance as to include multitudes of small white particles, which, 
when they elfervesee in muriatic acid, we consider to be car- 
bemate of lime, but when they do not, they a\)pear to be of coii- 
temjioraneous formation with the rock itself, and to consist of 
.steatite intimately mixeil with siliceous matter ; and the charac¬ 
ter of the rock alters in becoming closer grained and less slaty 
in struct me. It is certain, however, that in other places the 
intcrstratitication olTargc masses of the rocks already <lescribcd 
w ith slab's is very manifest; for owing to the greater hardness 
of the rocks, and their loss liability to decomposition than the 
slates, they iiequcntly Ibrm ridges which rise uncovered by 
herbage above the slates on either side of them, and are seen 
projecting beyond the slates dowai the precipices of theWiddfa, 
and of that over Cwm Clogwin, while the indentations made by 
the decomposition of the slates (those which appear the most 
perfectly homogeneous yield soonest to atmospherical action) 
are covered by herbage, as is apparent eveiy where from the 
veiy beginning of the ascent from tlie banks oTLlyii Cwellyn. 

In our descent beneath Crib Coch, and thence to Llanberris 
Pass, wc observed no other rocks than such as have already 
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b(iou described : the run of the slaty cleavage is of remarkable 
uniformity every where. 

Not very far beneath the summit of Snowdon are the workmgs 
of a copper mine still carried on. An examination of the refuse 
thrown out by the miner produced no rock that is not manifestly 
connected in cl^jaracter and composition with those found on the 
.surface. The principal part of the rock immetliately connected 
with the ore is slaty, of a greenish colour, often includes multi- 
litudes of minute crystals of iron pyrites, yields easily to the 
knife, is translucent on the edges, and it is evident 1)y trans¬ 
mitted light and the assistance of t!ie glass, that the colouring 
matter of the rock is a green substance, arranged in irregular 
lines, and we are contiinied in the opinion of its l)eiug chlorite, 
from having found masses of slaty cldorite eii(:lo$ing yellow cop¬ 
per ore, and veins of quartz. \V e are not enabled to state any 
thing respecting tht; veins of this mine, not having been so for¬ 
tunate as to meet with the captain, either on the mine, or at 
his residence in Beddgelcrt. 

During our descent, we observed on the summit of the ridge 
which unites the hluwydd (Clewcth) with the Widdfa, the sum¬ 
mit of Snowdon, an a})pearanco ofstratilicatiou w hich, as viewed 
in the distance, may be ternuHl basin-shaped, and Avhich from 
its complete disagreement with all that we had hitherto observed, 
seemed t(j jnstity tin; conclusion that s<jmo important difference 
existed in that place in the nature of the rocks. It may be 
represented by the Ibllowing rough sketch : 



This remark-aide appearance excited the wish to examine the 
spot, and a future opportunity permitted our ascent to it. 
We began to rise; at the bridge, about four miles frojii Ih'ddge- 
h'l'l, on the road to C.'-apel Curig; and after carefully observing 
the rocks in our progress, vve may saf(;ly assort that no rock 
was apparent l)ut such as leave been already noticed at the base 
of Moel Sh'al)od, and on Snowdon. On examining the spot above 
alluded to, we found the rock to be essentially of the same 
nature ; but being of a darker colour, and as it should appear 
containing more iron, it had become more subject to decay, 
producing on the surface an ocIireous-broAvn colour very 
observable at -a fristamu;; and by a comparison of it with other 
rocks ol a similar nature in other ])laces, might be said to be 
considerably biittlu. Still, however, it remains for us to account 
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for the decomposition taking place in so unusual a form, and 
this, as we conceive, we are enabled to do IVota the observation 
of a fact, equally remarkable and unexpected. 

In a country in which every appearance of actual stratification 
is parallel to the cleavage of the slates, w'c certainly should not 
expect to find the very rocks thus interstratified exhibiting cha¬ 
racters which are to be accounted for only on the supposition of 
their having been deposited in the opposite direction, namely, 
nearly, but not quite, horizontally. In descending the Widdfa, 
and near the summit of the Lluwydd, we saw many rocks in 
situ, and even in very large masses, which exhibited nearly hori¬ 
zontal and alternate projections and depressions on their sides, 
and wc; found that these uniformly consisted of layers of varieties 
of the same rock, differing both in colour, and sometimes even 
in composition, the slaty cleavage being uniform and nearly at 
right angles to the direction of the layers. 4hose which were 
of the lightest colour, aiul were, therefore, judged to contain 
the least })roportion of iron, being least subject l(j decay, pro¬ 
truded, while the ends of those which were darkest, having 
sutfered the most by exposure, formed tlie indeniations. These 
eth'cts coiunu.mly take place on the largi* scali*, but we w^ere so 
fortunate as to find more than one instance in which a cabinet 
specimen completely illustrates the fact, each tlms forming in 
itst lf a sort of eliitoine of the rocks of this region. We shall, 
ihcuefore, altempt to descrilie one of the specimens in question, 
first noticing the fact, that these rocks do not possess a cleavage 
parallel to the ilireetiou ol the variously coloured layers. 

'flu; base of tlie whole mass, w hich is about four indies long, 
and three wide, is manifestly steatite. It yields every w4icrc to 
live knife, atforiling a white powder. It consists of about 20 
bands or layers in a direction not quite at right angles to the 
cleavagt' plaiug varying from a yellow'ish-grey colour (when it is 
consideralily compar t) to a dark-green, w hich, lu'Wever, is much 
heigliteneil by the adrlitioii of moisture', and wliicli arises from 
the intermixture of abundance ot“ cldorite (it is then more com- 
plcfe'lv •'^luty) ; the two ixtremc bands are of this nature, but one 
of them is vesicular from the decomposition of the calcareous 
spar once imbedded in it, and it still eficrvesces abundanlly ; the 
other extreme ajeproaches the character of ordinary slate : 
betwaicn tlu'sc are others, but very tiiin, oftlu'same nature lying 
between otlnus of a yellowisli-grey colour with little or no inter¬ 
mixture of cldorite. Anot her spec imen afl’ords the oppoifunity 
of observing tin; very dill’ercnt eiucts of atmospherical action on 
the ditfevcutly-colonri'd bands. 'I'his is much softer than the 
former in every part, and consists of, perhaps, 60 grey and dark- 
green layi'i's varying from the lentlji to liie iiltieih t>f an inch in 
thicknes's : llie dark-green lunih'composcci, h'-.uingtln' grey 
ones protruding nearly halt an inch. 

It has bc('n observed, that llie clcavag<' plane wf the slates44n 
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this district is not quite, vertical, and the direction of the differ¬ 
ently-coloured layers not quite horizontal; but they are never 
at right angles to each other ; for it uniformly appears to be, the 
case, that if it were possible to divide the latter along the lines 
separating the differently-coloured parts from each other, and 
all along the clea.vage in the direction of the slate, we should 
reduce them into rhombic masses, agreeing in form with those 
often observable in slate.s, owing in the one case to a species of 
natural cleavage, or in the other to the progress of decompo¬ 
sition. 

A consideration of the nature of these specimens just de ¬ 
scribed, and more especially the inspection of the masses exhi¬ 
biting the same effects on the large scale, amply account in our 
estimation for the appearanc<?s of stratihcation on the summit of 
the ridge connecting the Lluwydd with the Widdfa. It would 
account at least for the resemblance of a nearly horizontal stra- 
tilication; and from examination of the spot, we are inclined to 
believe that the appearance of the dip ami rise of the seeming 
strata is to be attributed only to the actual inequalities of its 
surfaces. A ba.sin off ering the same appearances of stratifica¬ 
tion occurs at the head of Llyn Idwell, in a branch of the CJIyder 
Mountain, which we could not visit, but have no doubt they may 
be attributed to the same cause. 

Tlie continuation of our walk beneath the summit, of the 
Lluwydd for about a mile; and a quick descent at its termina¬ 
tion into Cwm Llan, offered no change in the nature of the rocks. 
The upper part of the descfuit of the Cwm is composed of blue 
slates, but noarthe bottom appears a long and thick ridge in the 
direction of TvE and SVV of the rocks so often noticed as occur¬ 
ring: abundantly at tlie base of Moel Shabod; tiiese continue to 
the foot. The dip of the slaty cleavage .on the whole of the 
descent is towards the N\V at about the usual angle of .o4°. I’lu; 
appearance of roundness on the summit of the rocks horetofoni 
noticed is remarkable in this neighbourhood. 

Not far beneath the summit of the* Lluwydd, which is 3000 
feet above the sea, is a copper mine, the principal vein, accord¬ 
ing to the information of an intelligent miner, runs about NE 
and 8W, and is about 18 inchc.s wide. It possesses several strings 
or leaders, on some of which they were working ; these did not 
appeiir to have any regular walls, and scanned to run nearly 
N and S, and to consist of a multitude of small striims travcrsinir 
a rock greatly resembling that already described as being 
chiefly visible among the rubbish of the VViddfa mine, and, like 
it, containing minute crystals of iron pyrites. 

r 

In passing along the road from Capel Curig to lieddgelert, 
we perceived, no rock with which we were not alrivady ac¬ 
quainted ; and for about two miles north of Beddgelert towards 
^Jarnarvon, only the same varieties occ.urred. The same 4)b,ser- 
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vation applies to rocks of the Pass of Pont Aberglaslyn, where 
the same rocks and slates are manifestly interstratified. Just 
beyond Pont Aberglaslyn, the road to Tan y Bwlch divides; 
the new road being more even than the old one, which traverses 
the elevated and barren mountain region btdween the two 
places, we walked over the latter as probably affording the 
best opportunity of observing the nature of the rocks. For 
several miles we found nothing different from those every where 
observed, except that, gencraily speaking, they are harder, and 
the slates more generally incline to him*. In one instance, 
we perceived a rock perfectly resembling those of the ruip 
cbvering the side of Pemnaniuavvr. A short distance before we 


began to flescend towards Tan y llwlch, however, a change 
was perceived; ridges of rock in whicli no steatite was ob¬ 
served were interstratitied with the slates jiarallel to their 
cldavage plane, and these running in the direction of ]\K 
and SW, and apparently consisting only of tine grained 
chlorite, calcareous spar, and quartz, the latter prevailing; 
one ridge appeared to consist of granular quartz including 
•a very few specks of chlorite. These rocks rose in ridges 
tamsiderably above the slates bounding them on each side, 
and with them dipping towards the iSW . at the usual angle 
of 34'’. 


Slates prevail on both sides of the vale of Festeniog' below 
Tan y Bwlch Inn towards tire sea, the ffat base of the vale 
consisting apparently of alluvial matter; the Ireauty of tliis val^, 
however, which is justly ceh'brated, appears to ire owong- chietly 
to the decomposition up|)arent in the slates wherever the\'’ are 
visible, forming a soil in wliicJi the woods of its northern bank 
ffourisli luxuriantly. A part of the hill on the opposite side is 
clothed in like manner, but the trees are of less height, the soil 
in which they grow being also a slaty rock in jiart decomposed, 
or in fragments generally so very small that we could not perceive 
the direction of the cleavage plane. (.)n the summit nf the hill, 
however, just before we began the descent to a waterl'all termed 
the llhyader Dhh, about two miles from d’au y Bwlch, the rock 
did not differ from those of the base of i\I<jel Sliabod, and is 
interstratitied with slates ; a fallen mass appeared in the descent 
to the waterfall consisting of the same rock enclosing round or 
ovate masses of a quartzose substance. In the basin of the 
upper waterfall, we observed a imwv apix arance in the arrangc- 
meiit of the rocks so often noticed. 1 he slates hero appeared 
in nearly a. luuizontal position, and exhibited a tortuous course, 
which we liavc never heibit! ohservetl, whiU' the rocks lying 
between slates assumed a some'vhal Columnar iorin, thus : 
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We afterwards traversed in onr way IIa.rl(K*li, a cnnnfiy 
consisting of the usual rocks and slates, |)ossessii)g l)ut lillle 
vegetation for some miles. Quart'/, often piawailed so greatly in 
the rock as to give it a character a{)|)roaching to that of quart/ 
rock. The precipice overhanging hlyn Tegwin, which is very 
lofty and unusually rugged, consists chietly of slates [)reseiiting 
a rhombic form, probably from weathering, the acute angles of 
the monstrous rhombs protruding from the face; of the prccijiice. 
Two layers of considerable thickness of tlie usual rock were 
interstratified jiarallel to the cleavage plane of the slates, the 
one near the summit, tlie other at th<' base ; they apj)earcd 
parallel, the direction of the latter being towards tlu’ mnth-west 
at an angle of 30°, bcniiga much lower angle than we; had before 
seen. 

At about the distance of four miles fir,m Harlech, and while 
traversing a valley chioHy, if not altogcthei-, ol’slales nu re than 
usually brittle, and apj)arently in a state of decomposition, and 
admitting of the growth of consideral>l<; woods of small o;d<s, 
vve perceived on our right hanrl two lofty hills, each presenting 
to us a rugged scarp, c-.ousisting of slates, having precisely the 
same ajipearance as those overhanging J.lyii Tegwin, anti 
crowned, one of them in a remarkable manner, by rocks in the 
form of closely aggregated columns, td the hei'ght, as well as w e 
could judge fr(jm below, of 30 to 40 feet. 'I'liese mcks dip to 
the NVV^, and though W'e had no t>pportunity of insp(;cting them, 
we inferred from what lias bet ii described as occurring in the 
ample basin of Rhydr Dliu, that tlu'y did not, difh-r from tlu; 
usual rocks of the district. 

The long ridge, at the southern termination of wliich Harlech 
Castle stands, and which presents its side towards the sea, 
consists, in its upper beds, of a coarse slaty rock manifestly 
appertaining to ihe rock so constantly observed, of which its 
low'cr beds consisted ; quart/., how'cver, prevailing in it in a more, 
than common degree. 

A 
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In the first three or four miles from Harlech towards Barmouth, 
a rock in situ is scarcely perceptible near the high road, the 
country being considerably flat, and affording a scarcely inter¬ 
rupted covering of herbage. If, however, we may be allowed to 
judge in some degree of the nature of a country by the rocks 
composing its stone fences, which in Wales present almost 
every variety that is to be seen/n situ, it may be concluded that 
the same rocks still prevail. The remaining part of the way, 
there was not sufficient light for us to observe any thing cor¬ 
rectly. The road, however, is by tar more rugged than we had 
found any road in any other part of North Wales. The cause o1^ 
thfs was perceived the next morning on retracing our steps 
about a mile, in whicli the granular romc prevails in most, if not 
all, the varieties observed at the base of Moel Shabod. In some 
places, however, quartz entered into its composition in greater 
abuhdance tlran in any rock perceived by us on that mountain. 

On quitting Barmouth for Dolgelly, we found that the very 
last house stands on the termination of the granular rock, and 
that the slates perceptible on the hill behind the town descend to 
this place, and repose on the rock in a line perfectly consonant 
with the plane of the slaty cleavage, which as usual runs NE 
and SW, and dips towards the SE at an angle of 68°. The 
slutt; here is somewhat coarse, though with a completely slaty 
structure: it is translucent on the thin edges, and of a green 
colour by traiisiuitted light. 

Slates continue to prevail along the road from Barmouth 
to Dolgelly, and they are in many places newly laid open by the 
rta:ent widening of the road, and for materials for its repair. 
The direction of the laminae continues, as we observed it imme- 
<liately on (quitting Barmouth, the whole of the way W’ith the 
same dip, the angle somewhat declining in approaching Dol- 
gelly. 

But though slates prevail in the mountains on our left from 
the base to the summit, we were able, in several instances, to 
perceive, before our arrival at it, a change in the nature of the 
rock, by the appearance up the side of the mountain of a ridge 
differing manilbstly from the slates, and which, on e^camlnation, 
proved to be a rock of the same nature as the base rock of Moel 
Shabod, but often without any appearance of quartz or chlorite, 
and interstrati tied wdtli the slates in the dirtiction of NE and 
SW. The rock of the only ridge which we carefully examined, 
appears to consist of steatite occasionally mixed with carbonate 
of lime, since it effervesces in patches. It is line-grained, yields 
readily to the knife, of a greyish colour, and translucent on the 
edges. * 

III approaching Dolgelly, we had a good view ef the sumuiit 
of (Jader Idris, and of some ranges of lower mountains, which 
may be considered as t'orming a part of its northern side. These 
possess a character difterent to that of the summit of the moun<»^^ 
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tain in being much whiter, and more nigged ; while in the dist¬ 
ance, the line of their extended summits is more nearly horizon¬ 
tal than those of any other mountains we had seen ; and there 
are still lower ranges, apparently consisting of the same rock, 
running parallel with them towards the sea coast. It is undoubt¬ 
edly difficult to determine the precise run of these ranges in the 
circumstances under which we viewed them, buj: we judged by 
the bearing of the compass, that the rim of their ridges is in the 
direction nearly of NE and SW ; that is, parallel to the direction 
of the cleavage plane of the slates here and almost every where 
else. 

In our route to Machynlleth, we crossed Cader Idris, 
descending by Craig y Caie to the Mynfedd Inn ; and being 
aware that it is the intention of Mf. Aikin, ere long, to present to 
the public a detailed account of the geology of this mountain, we 
abstain from more than a general remark or two, viz. that many' 
varieties of the rocks prevalent at Moel Shabod appear like wlso in 
this mountain, the escarpment of which towards the north con¬ 
sists of columnar rocks*, bearing generally more completely the 
character of greenstone than any* rock we have observed on tlie 
north of that mountain; that on the face of this escarpment 
visible two or more beds of slates, interstralified with the 
columns of greenstone, the slates resting on the summits oi‘ the 
lower columns, while the bases of the upper rest upon the slates; 
that the plane of the slaty cleavage is about at right angles 
to the position of the columns, running NE and SW, and dip¬ 
ping at about the angle of 68'’^ to the SE. 

In ascending the mountain, we found several impressions of a 
shell differing from those observed on the summit of Snowdon, 
and also from those found near the base of Ben Olog and at 
Moel Shabod, in a rock which is fine-grained, soft, apparently 
composed cliiefiy of steatite, and perfectly resembling a variety 
occurring at the base of the latter mountain, and in many other 
places. 

The road to Machynlleth runs chiefly along narrow vaUies 
often bounded by lofty and steep hills. For the first two or 
three miles,*their sides, though verdant to the very summits, are 
neither well wooded nor cultivated, and wherever a rock became 
visible, it was always slate, nor did any solid rock appear during 
the whole of the route to Machynlleth, either by the sides of tin; 
road, or in the form of ridges as heretofore; the stone fences 
are of slate, and the road being composed of the same material, 
is, though hilly, superior to most we had lately travelled. After 
the first two or three miles from the Myufedd Inn, extensive 
woods of young oaks covered the sides of the mountains often 
nearly or quite to their summits, almost the whole of the way 
to Machynlleth ; while here and there the oak, the ash, and the 
sycamore, were of a considerable size ; the appearance on 
eHher hand forming a perfect contract to the gc-neral scenery of 
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Carnarvonshire ; as, for instance, the greater part of t;he route 
by the old road from Pont Aberglasslyn to >vithin a mile or t)vo 
of Tan y Bwlch, which chiefly traverses the solid rock. 

lire slates between the Mynfedd Inn and Machynlleth have 
the same dip and direction as those on the escarpment of Cader 
Idris. The houses of Machynlleth are all of slate. 

The country between Machynlleth and Aberystwith partakes 
of the same general character. Lofty hills, with steep and rapid 
slopes, and bounded by narrow vallies, frequently pretty well 
cultivated, the herbage covering even the summits of the hills, 
which are rounder than before. Woods of small oak, but of 
co'hsiderable extent, were frequent on the sides even when very 
steep. The rock rarely appears through the verdure, so that 
almost the only chance of gaining information respecting its 
nature is to be fownd in the little quarries beside the road, or 
wOifire, as is sometimes the case, the unbroken rock constitutes 
the road itself. Many instances of this occurred soon after 
leaving Machynlleth, aflbrding the opportunity of ascertaining 
that the direction of the <deavage, and the dip, still continue the 
sajiie. The rock, however, is not always a pure slate, since it 
is very commouly intei stratified, as every where else, parallel to 
the direction of its cleavage, with thin layers of a granular stone, 
in its external cliaracter greatly resembling some of the varie¬ 
ties every where observable in the more northern mountains, but 
of a colour more nearly approaching theit of the slate, and often 
consisting of variously coloured particles lying parallel to the 
})ianc of iuterstratificaiion. 

Wf‘. regret omitting the opportunity of examining the slate 
(piarries of Aberystwith. We walked, however, to the bold 
projecting rocks at the point on the NW of the town, where 
we found almost the only instance of irregularity in the dip, and 
contortion of the strata, that we have observed. At the point, 
and as far as we could see the coast beyond it on the north, the 
(lip app(!ars to he nearly at a low angle, although that of the 
rocks at its foot, which are covered at high water, dip in another 
direction; and during the very short time we looked at these 
rocks, it appeared to us that those immediately in contact with 
the point, towards the town, and which are contorted, dip in a 
third direction; but it is irot improbable that further investiga¬ 
tion might have proved the inaccuracy of some of these appear¬ 
ances. Every where the slate is iuterstratified parallel to its 
’ \ine with a more or less granular rock, much resem- 

of the fmer-gramed varieties of the base of IVIoel 

The same kind of country continued to the Devil’s Bridge, 
and very slight opportunities of examining the roedcs on one side 
only of the road, afforded us oidy the information that the sum¬ 
mits of the hills are of slate, often in very small rhombic pieces. 
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Close to the Devil's Bridge, on the side beyond the Inn, there 
is a q^uarry of slates, of which the cleavage runs as usiial NK 
and SW, dipping towards the NW at 50° ; but on the northern 
side the rock immediately adjoining the bridge, the di]) and 
direction are very different. It is, however, manifest that this 
mass, part of which forms the abutment of the bridge, is not 
insitUf since its seams are opened, and the rock itself apj)ears to 
have been shattered in its fall. In the deep ravines of the sin¬ 
gular scenery opposite to the Inn, we anticipated an opijortnnity 
of ascertaining the nature of the rocks of this place. On 
viescending these ravines to view the line waterfalls beneath the 
bridge, we found the dip and direction agree uniformly with 
those of the cpiarry above-nuuitioned. We afterwards went to 
see the grounds belonging to that boast of all the tourists, 
Hafod, and on the banks of the Ystw ith, traversing its beaulifid 
valley (in which it ap])eared to us that art had done much, but 
niiture more), we had numerous opportunities of ascertaining 
that the dip and direction of the slates agree with those iitiar tlie 
Devil’s Bridge. In both places, tin; slates still continued to 
enclose layers of a granular rock resembling that so oft<!n noticed. 
Occasionally also, it occurs in blocks and kermds, and is so 
soft as to vicld easily to the knife, and in several insfan<-es was 
observed to decompose in the same cellular mainier as sonn^ of 
the chloritic slates of the summit of Snowdon and otlun* {>laces, 
the cells, how(;v(n\ being much smaller. JS<!ar flu; bridge at the 
termination of the Hafod grounds on the road to Tregarruw, 
were some large masses of slate enclosing layers t>f the rock in 
question, parts of which were so far decomposed as readily ti> 
break down into a perfectly soft substance ot an ochreous-bn)wn 
colour. Hitherto, therefore, the slates and slaty rocks appear to 
partake largely of tlie characters of those forming the morr; 
mountainous regions of the most northern parts of Wales ; and 
it may be observed that hitherto we have not seen a single 
rock bearing in any degree the character of greywucke. 

Between Hafod and the Devil’s Bridge, the country continues, 
as between the latter place and Hafod, bold, but extremely ste¬ 
rile, the lofty hills being so completely covered by coarse vj r- 
dure to their summits, that the rock is visible chielly along the 
water-courses in the bottoms of the valleys. I’ew trees, and as 
few attempts at cultivation, are visible on the sides of the rt)ad. 
Slates enclosing masses and layers of the same varieties as those, 
prevailing between Macliynlleth and the Devil’s Bridge are occa¬ 
sionally to be observed, and possessing the same line of bearing. 

Just before arriving atlHiyader, however, the character of the 
country beriame changed : the hills surrounding that place are. 
lower, and have rounder summits than any that wf* have pre¬ 
viously observed; while the broader valUfys offered tln^ 
reverse ot the picture vve had so lately seen, being \v(dl cnlli- 
' Vated and wooded. We now turn int<_j tin; valley of the Wyc?, and 
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a milt; south oF the town, an abrupt clilF of considerable 
heig ht attracted observation from the nature; of the rock, which 
is in pretty thick b(;ds or layers, dipping:; to the NW about 35°, 
and consist s apparently of minute portions of crystalline quartz 
firmly adheriiif^', and ])resentiiijjj innumerable small ochreous 
specks, as tliough some one r»f its constituents had suffered 
decomposition, ajjd tlius constitutini’’ a paste which included 
.somevvliat round (perhaps rolled ) ni'asses of granular quartz and 
of hornstoue i f) of considerable size, and here and there small 
transparent <;rystals of fi.Ispar. This rock altogether greatly 
•a'semhhis some varieties of the more compact and quartzo<ie 
beds ol'the idd r«;d sandstone. 

'^I’he appt'arance of a rock possessing characters so greatly 
differing from everv thing that we had sc('n in IVorth Wales, 
in/licated a complete changt; in tlu; gtiologicul features of the 
conntrv. This, l>ow<!ver. did not. altogether prove to be the 
fact, for we aft< rwards observ(;d rc]*eate'.l indanca's of tin; same 
slates, and imdnded rocks, as had been noticed before; but 
still it ap[)(’ars !<» iis tiiat an investigation ol' this pan of the 
country, and partic.vdaiiy oi' the immediate neighbourlmod of 
Kh\adu', would prove of great interest to the geologist, as 
alfading him tin; opportnnily ol observing rocks ol very differ- 
« nt charactt'is in a very short c.omp-.U'S, in such a maimer, as t*> 
piove their taumexiou and possible transition from the one into 


tlie other. 

Ih'tween llhyader and Ihiilt vve also observed a rr)ck mo^t 
essentially difii'j'ing from any of tin; preceding. It has tiie 
appearaiH'e of an indnral(;d ilay, which sometimes apjiears in 
layers, including masses of the same substama*, which, by expo¬ 
sure, open c.oncentrieally, and finally Ineak down into a clay' ; 
and it is only on tin- assumption of the prevalence of this indu- 
rati’d < lay to a <a»nsideral)le t;xtenl, that wt* aie enabled to 
am'.onnt tor tin; appearance ol some large ami liigh commons in 
this route, jia\ing pretty level snrfaees. 

About a Hide on tin; m^rth ot limit, W(’ ob-a iaed m the bed ol 
the riwra rock which niav, ju ihajis, l)e the greenstone mUed 
in iMr. (Ir< enough’s maj; as bei'ingmg to the I'oal it<rmation. It 
IS an ('Xtremely thie-graiued kick, neaily bla< k, traverserl by 
veins ol (juarlz, but tlu' component materials id the rock itsrlt 
are not, di.-.cov('rabh; liy tlie help ol a glas.-. 

In tin; bed ol the, rnt*r on tim h it ol tlu; l»iidge., on entming 
limit,, w'e observed a shah' imieh rescuililmg that ol tlie <’oal 
formation, conlamnig targe .Sj)h* ncal ma^.si's, olttn in tlie fnini 
ol'septa, of a, snlistance which is \ejy poiuh.rous, and cousider- 
alily K:semb!ing llial. (d‘ the septaria t'nclosed in tlie London 

clay. It also c.onfamed impressions of vegetables. 

A It ei lea \ iiig Built.low.nd. Ihei'on, the eounliv still t'ontinnes 
to impiiive inl'eitility, ami tlu' hill.-> are lower, but stiUlewopeii- 
iiig.s appear, and scan*M4y a loek is visible above the sii/!'*-*'. 
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Within a mile of Built, the soil begins to be tinged of a reddish 
colour, and about three miles from it we observed a small 
quarry on the top of a hill, and near the road side, situated in a 
sandstone perfectly resembling the old red. It afforded two or 
three varieties ; one of them consists apparently of an indu¬ 
rated clay or marl of a red colour, enclosing specks of mica j 
another of grains of siliceous sand, and an ochrcous substance 
connecting them ; a third resembling the sandy variety, except 
that it was rendered slaty by the intervention of close layers of 
mica ; these varieties are interstratified, and dip at about to 
the SW. 


In conclusion, we have to observe, that previously to our 
quitting the hospitable roof of Mr. Dawsoli, at Bangor, ,be 
informed us that some varieties of tlie rocks of the district we 
visited had been p»-onounced by certain French geologists to be 
the steaschiste of lirongniart. Since committing the foregoing 
pages to the press, we have consulted the description by that 
eminent mineralogist of the Geology of the Cotentin inserted 
in the 35th volume of the Journal des Mines, and his particular 
description of the steaschiste to be found in his ‘‘ Essai (fune 
Classification Mineralogique des Roches melanges,” in the pre¬ 
ceding volume. The perusal of these at once convinced us of 
the relation existing between the rocks of North Wales and 
those of the Cotentin, and even of their identity in so far as 
related to their actually consisting of the steaschiste, and of 
that alone ; for we did not perceive any rock whose character 
sufficed to raise a doubt of the whole being of one formation. 
We refer the reader to the two memoirs above cited, the perusal 
of which will readily satisfy him of the correctness of our present 
views of the nature of the rocks in question, and that their pro¬ 
per and expressive designation is steaschiste ; of which we have 
described most of the varieties mentioned by Brongniart: they 
' are as follow; Steaschiste mdc ; porpin/rdide; uoduleux' ; .deati- 
teux ; chloritique; diallagique {owxii is mthav augitique): ophio- 
lin ; phylladien. 


Having sent to Mr. G. B. Sowerby, of King-street, Covent- 
gardeli, all the impressions of shells found by us in Wales, and 
requested of him some remarks upon them, which his intimate 
acquaintance with conchology well qualifies him to affbrd, wc 
annex the communication received from him on the subject, first 
observing that the impressions figs. 1,2,3,4,6, and 9 (PbXVIl), 
are from the summit of Snowdon ; 6,7, 8, 10,11,12, and 16, are 
from the road side near Pont y Cyffin ; fig. 13 is from about 
iniflwuy between the Devifs Bridge'Slid Rhyader; fig. 11 
Ruiif^Cader Idris. 
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GENTLEMEN, • 

In conformity with your expressed wish, I forward to you- the 
accompanying drawing (PI. XVll) of the fossils from Snowdon 
and its vicinity ; and shall now proceed to offer you my opinion, 
or rather my conjectures, upon the nature of each one in parti¬ 
cular, first observing that scarcely any of them possess sufficient 
character to enable me to speak with any tolerable degree of 
certainty. Several of them must remain undecided, until more 
perfect specimens can bo obtained ; because they are destitute 
of those parts from which generic characters are taken. Almost 
vdl the organic remains to be traced in these specimens appear 
to me to be bivalve and principally terebratuloid shells. 'Fhe 
specimen numbered 1 and 2 in the drawing appears to be a cast 
of the inside of thp deep valve of a Produciuf<,* of which fig. 1 
shows the back, and fig. 2, the hinge : it has distinct but l ather 
fiat ribs, and it is compressed in a direction from the back to the 
hinge. Fig. 3 is a view of another specim'\n, which I believe 
to be the same species, but which is complessed laterally, so 
that the ribs are much more prominent. Figs. 4 and o are tw'o 
views of an entirely detached little cast which is rather concave 
on one side, ami convex on the other. I think this may deci¬ 
dedly be referred to the genus, if indeed it be a distinct genus, 
described under the name of hysterolites, which wo are informed 
in the Dictionnaire des Sciences Naturelles are only found in the 
oldest beds. As a species, it differs from the only one I had 
before seen in having distinct longitudinal diverging ribs. Fig. 6 
is a n^presentation of a fossil which I thought at first was proba¬ 
bly the fiat valve of a productus ; but judging from its principal 
features, I am now rather disposed to think it may also be an 
hysttaolite. It is a very flat impression, and it has two sets of 
div (aging ribs, only distinct towards the margin, one set smaller 
tlian the other, and interposed between the larger. The frag¬ 
ments represented in fig. 11 appear to me to belong to the same; 
they are compressed m various directions. Tiiere is another 
impression upon the same stone as fig. b. f liave numbered it 
7, and 1 cannot iielp expressing some doubt about the real nature 
of this impression ; if it be that of a shell, it is certainly an im¬ 
pression of the outside of an avicula. Fig. 8 is probably the 
jmpression of the outside of the opposite valve of the same 
kind of shell as fig. U. Tlie fossil represented at fig. 9 is, 
perhaps, the most singular of all; it appears to be h cast 
of the inside of a terebratuloid shell, and lik(^ many of them 
it has several strong diverging ribs, most prominent towards the 

• 

* I make use of (his name because it is .it present generally .ylopfed. I .irn perfectly 
.aw.irc of the impropriety of using a liiitiu .adjective as a generic appellation, and am consip 
qucntly happy to learn from a gentleman who has lately taken much tvonhlc in investi¬ 
gating these fossils, that the use of this appellation will he superseded, and a name 
which has the right of prioiiiy adopted in its sic id. In ii-.i''- the leim rroducuis, I 
do not veiiiiirc Hii nj.iMion np-'ij^'lie real nauivc ofjli'-'c fossil-. 
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margin; but it is principally remarkable for a strongly prominent 
three-sided projection, something like an irregular, ill-shaped 
tetrahedron, one point of whose base is exactly at the poin*^ of 
the umbo of the hinge, and the two others are directed towards 
the two corresponding sides of the margin. I strongly suspect 
that this projection has been rendered unnaturally prominent by 
being raLier laterally compressed. Fig. 10 is an indistinct frag¬ 
ment of the impression, probably of the lower valve of an hyste- 
rolite. Fig. 12, a bit of slate, which contains some pyrites, and 
upon which is an impression very much like that of the scale of 
the cone of some species of pitnis; but it is quite impossible for 
me to decide wliether it is an animal or vegetable remain. Fig. 13 
has the appearance of the outside of a liivalve shell, but it is 
extremely indistinct, and I dare not venture a conjecture upon 
it. Fig. 14, part of an impression of the out.ide of one valve of 
a bivalve shell, but to what genus it is referrible, 1 do not know; 
probably a Venus or a cytherea. Fig. 15, a very iiulistinct sec¬ 
tion of a madrepo e. 1 am, Centlemen, yours, Jk.c. 

Cr. 13. Sow EllUV. 


Article II. 

On the Ultimate Analusis of Veifeiable and Animal Substances. 

By W. Front, MD. FRS. 

(To the Editor of the Annals of Pltilosophi/.') 

DEAR SIR, iVui'. 15, 182^, 

In the second part of the Phil. Trans, for the 'iresent year, just 
published, there is a paper by l)r. Ure on the I'Itimate Analysis 
of Vegetable and Animal Substances. In this paper, Dr. Ure 
states that lie has constantly found about three per cent, more 
of carbon in sugar than what 1 obtained, and that the results of 
his analysis of urea dilTer very considerably from M. Berard’s 
and mine, especially in the proportion of azote. The chief object 
of this notice is to endeavour to throw some light on these dif¬ 
ferences ; and first with res|)ect to sugar. Dr. Ure states that 
he employed the best refined sugar of commerce. 1 used per¬ 
fectly white and pure crystallized sugar-candy, under the im¬ 
pression that this would be more likely to be fixed and definite 
m its composition, than the imperfectly crystallized sugar in 
common use. I have indeed, with other views, once or twice 
operated on convmon sugar, but without much attention to at'cu- 
racy ; so that I cannol witli certainty state whether my results 
coincide with those of Dr. Ure. With respect to urea, what I 
enyiloyed was perfectly pure, in wdiicli^ slate it exists as a la.au- 
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tifully white crystallized substance (very like oxalic' acid in 
appearance), permanent in ordinary states of the atmosphere, 
and without any remarkable taste or smell. I may remark, that 
the above two substances were among the first 1 analysed, and 
that the analyses were made with a charcoal apparatus much 
less capable of precision than the lamp apparatus which I sub¬ 
sequently employed. 

The views which I published some years ago respecting the 
atomic theory, seem to be now generally known in this country. 
These views at tlie time led me to others which 1 was excecd- 
• ingly anxious to verify; and as I was interested, for other rea-» 
sons, in the composition of organic substances, it struck me 
that by submitting these substances to analysis, -I might not 
only obtain a know led ge of their composition, but by investigat¬ 
ing', the laws whi(ih*miglit regulate the union of their elements, 
hydrogen, caihon, oxygen, and azote, be able to obtain an 
insight into the law's which regulate the unionY^f other element¬ 
ary principles. With these view s, therefore, If set to work, and 
after very great labour, and no trifling expence in apparatus, 8vc. 
succeeded, as 1 s\ipj)(!seil, in analy/ing more or less perfectly 
almost every w(’ll-defined and tn/sfa/ilzrd organic substance 
that 1 ( oiild prc'cure. A. few of my earlier results were pub¬ 
lished, perliaps, prematiirely, but the great mass, as is w'ell 
kno^vll 1o several of luy f riends, still remains l)y me, nor have 1, 
fur various reasons, the least inclination to publish tliem at pre¬ 
sent. In the mean time, however, it may be stated, that the sub- 
si,ajices analyzed were dried at 212° in vacuo w ith sulphuric acid, 
l)y means of an apparatus described by me several years ago for 
that purpose, that every precaution (including those men¬ 
tioned by i)r. Ure as well as others), were taken to insure 
accuracy, that, with the exception of sugar, and one or two 
other substances, every substance analyzed by Dr. I;re and 
myself in common appears by the charcoal apparatus to contain 
less carbon tlian by tlie lamp apparatus.*' 

1 am, dear Sir, yours, fkc. 

William Pkout, 

* In mjiking this remark, I by no means wish to insinuate that Dr. lire’s results 
are crrontsius; my object is merely to show that the lamp a 2 )paratus is as ra]>ablo in 
many instances of oKitli/mg carl)oii as the charcoal apparatus. It is probable that seve¬ 
ral of the substances ex imined by l>r. I're could only be analyzed by some such means 
as those be ei)i])loyed; but for the analysis of most substances containing azote, 1 iht not 
hesitate to say fliat I prefer the lamp apj)urutus. 
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Article 111 . 

Remarks on the Geology of Lindifarn, or Holy Island. By 
N. J. Winch, Esq. Honora^ Member of the Geological Society 
of London, and of the Mineralogical Society of Dresden. 
' With a Plate. (No. XVIII.) 

(To the Editor of the Annals of Philosophy.) 

SIR, Newcaxtlc-upon-Tync, N’ov. I, I82C. 

Previously to attemptingadescription of the geological struc¬ 
ture of Lindisfarn, it may not be amiss to mention a fewleading par¬ 
ticulars respecting the island, which will at least save the trouble 
of referring to printed authorities on the subject. The venerable 
Bede, who wrote in the eighth century, calls Lindisfarn a semi¬ 
island, being su^ounded by the sea twice every 24 hours ; and 
a popular poet ot the present day delineates this striking phe¬ 
nomenon in the following lines : 

“ The tide did now its flood-mark gain. 

And girdled in the saint’s domain ; 

For with the flow and ebb, it sdll 
Varies from continent to isle; 

Dry shod, o’er sands twice every day. 

The pilgrims to the shrine And way ; 

Twice every day the waves cflace 
Of staves and sandal’d feet the trace.” 

Ages have passed away since the time of Bede, and but little 
alteration seems to have taken place during the long iutervaJ, 
either on ihe western side of Holy Island, or on the opposite 
coast of Northun;|,berland—a clear proof of the sea having made 
no considerable inroads for centuries on the indented shore of 
^his part of Englattd, and warranting the supposition that the 
Farn islands and Staples must have been divided from the main 
land by the agency of a temporary current of water sufficiently 
strong to break up and remove the adjoining strata of limestone, 
shale, and sandstone, but not powerful enough to destroy the 
more obdurate masses of basalt which have been thus left in 
their present isolated situatic^s. 

The length of the island from north to south including a pe¬ 
ninsula called the Snook, is about two miles and three quarters ; 
its breadth from east to west, a mile and a half. The town con¬ 
tains about 500 inhabitants, of whom 70 are fishermen, usually 
engaged in the white-fish or herring fisheries, but acting occa- 
sionaTly as pilots, many of them being legally authorized by 
the Trinity Uo'use at Newcastle. The harbour is extensive and 
safe, except during heavy gales of ryind from the westward; it 
has eight feet water on the bar at low W'ater, and twenty^two 
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feet at high water during spring tides, and is defended by a smal 
castle* built upon a lofty basaltic rock. 

The part of t.ie island, as coloured (PI. XVIII), covered witl 
diluvium, is in a state of cultivation; and though the soil be ligh 
and much encumbered with stones, affords a good rent, the se; 
throwing up manure in abundance, and the demand for land tc 
grow potatoes being considerable. The uncultivated portion ol, 
the island consists of a range of sand hills, or links, slightly held 
together by the creeping rods of the sea lyme-grass, sea mat- 
grass, rushy wheat-grass, and sea carex, and is occupied as a 
•rabbit warren. 

The ruins of the Abbey seem to be nearly in the same condi¬ 
tion as when drawn for the print in Grose’s Antiquities, vol. iv. 
p. 117, and are secured in some degree from future dilapidation 
oy buttresses having been recently erected to support tae outer 
walls. »Tlie masonry appears rude, yet the building has with¬ 
stood the frosts and tempests of many centuries. The sides of 
the walls alone are constructed with hewn stoAe; the inside is 
filled by fragments mixed with mortar : in the former instance, 
fine-grained red sandstone, with a few courses near the top of 
white sandstone, has been the material used; in the latter, 
basalt, limestone, sandstone, or whatever else could be collected 
from the sea beach. With the exception of the chancel, which 
is Clothic, this Abbey is of Slixon architecture, and appears to 
have served as a copy for the more magnificent cat-iedral at 
Durham. Its dimensions are: length, 138 feet; length of cross 
aisle, 70 feet; breadth of the body of the abbey, 18 feet; breadth 
of the two side aisles, 9 feet each. 

The monastery has been nearly demolished to afford mate¬ 
rials for the erection of the present church, though some idea 
may be formed of its size and figure from the ruins still left.. 

In a geological point of view. Holy Island pArtakes of the 
nature of the neighbouring district, or is included in the encrinal 
limestone formation, which traverses England from the vicinity 
of the ’I'weed to Derbyshire. The rocky beds, associated with 
the limestone, consist of shale or slate clay, and red and white 
sandstones : their dip is south-east. Basalt in an unconforraa- 
ble position also occurs, and these are in part covered with dilu¬ 
vium, ami in part with sand drifted from the shoals lying to the 
north (see Plate). That the latter forms but a sujierficial cover¬ 
ing to the peninsula called the Snook is evinced by a pit having 
been sunk through it in search for coal; to what depth the miners 
penetrated I could not learn, but fragments of bituminous shale 
.scattered about served to prove the iwiture of the substratum. 
While on the subject of alluvium, it may be right to notice, that 
the loiiir shoal stretching from Goswick towards the north of the 


* Latitude of ilie casllc, 55« 40*20'N.; lojigitudc, 1®4G*3S' W. 
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island consists chiefly of greywacke pebbles, washed down from 
the mountains of Selkirkshire, and deposited in their present 
situation by the current of the river Tweed. For this informa¬ 
tion, I am indebted to a friend,* thoroughly acquainted with the 
geology of the border. The diluvium covering the southern 
division of the island constitutes u tolerably fertile soil, though 
.sand appears to predorninutc : mixed through it, are water-worn 
masses and boulders of granite, j>orphyry, syenite, greywacke, 
conglomerate, eiicrinal iinuistone, basalt, and sandstone, the 
produce of distant mountains, as well as of its own rocks. 

The centre of the island presenting but few points for geelo-' 
gical investigation, it is my intention to commence by describing 
the rocks forming the cliffs and beach, beginning with the .south 
side of the island, and passing along its eastern return by its 
western shores. By this mode of survey, 'a ridge or overlying 
mass of ba.sait will first come under consideration; itnnav lie 
observed on the rnain at Kyloe Crags, taking a south-eastea ly 
direction, and tgain makes its appearance at !St. Cuihbert’s 
Island or Hobthrush, where its elevation is inconsiderable. At 
the western extremity of the Ileugh, it forms a ridge 4o leet in 
height, by 120 feet in breadth, but at the distance oI'.jOO yards 
is lost underwater. Near the eastern extremity <jftlie basin, or 
small harbour, it again rises in irregular columns to the lurightof 
105 feet, and on these stands tlie'caslle. Further to tlie south¬ 
east, the stables were built on a similar rock ; and liimlly tin- 
basalt may be trace d in this direction to the Blough and other 
detached rocks visible only when the tide is passed half ebh. 
This basalt is generally of an iron-grey colour, and liiu-graiue<l 
texture, occasionally with specks of pyrites, but at the loot oi' 
the cliffs of the Heugh its fracture becomes earthy, and spee-.ks 
of calcareous spar are scattered through if. That this line of 
eminences is not a dyke protruding above ground is ch;urly 
proved by the basalt resting on limestone and shale at the north¬ 
western part of the Ileugh i on shale, a little eastward of tin; 
path, which crosses that ridg(j; and again on limestone near the 
castle. Though the regular dip of the stratified rocks is to the 
south-east, yet the edges of the stratum of limestoiui when.' it 
comes in contact with the basalt, near the boat housi.s, risits 
rapidly, and in part rests aguiusi it; fragmeuls of limestone 
appear also to he included in the body ol' that rock ; but on 
be'acli at an inconsiderable distance liom the Ueuiili, the lime- 
stone follows its regular course. The colour of the limestone, 
where it approaches the basalt, is pule ash-grey, its t(;xl,in<> 
cry.stalline, and it coiitahis iron pyrites and small veins, tunu.-d 
red by ihe oxidation of their iron. At a distance from the, basall, 
the limestone is of a dark smoke-grey colour, splintery fracture. 




* Matthew Cullcy, Esq. of Akeld. 
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with veins of white calcareous spar, and the casts of the pncrinal, 
fossil, and obscure bivalve shells, are imbedded in it. Four 
inches of highly indurated shale, of an ilon-grey colour, and 
breaking into angular fragments, may be remarked between the 
limestone and basalt. A little to the east of the boat houses, 
shale, containing marineexuvia?, underlies the basalt, and atone 
point may be seen in the clitf, 20 feet above high water mark. 

To the eastward of the path which crosses the Ileugh, shale 
or slate clay is the stratum on which the basalt again reposes. 
At the point of contact, the shale of the upper part of the bed 
is of an ash-grey colour, and its fragments are angular; it con- 
iahis specks of calcareous spar, and is hard, wlien compared* 
with the schistose layers under it. These are of a palo-grey^, 
passing into reddish-brown by decomposition, and abound m 
i'.asts of the followijig organic remains ; 

I Helix cirriformis, Sowerby .... T. 170, f. 2. 

Terebratula biplicata, ditto .... T. <^)0, f, 1. 

Terehratida VVilsoni, ditto .... T. ijlS, f. d. 

Spirifer trigonalis, ditto ...... 'f. 20'). 

Splrifer oblatus, ditto.T. 2G.S. 

I*r4)ductus longispinus, ditto .. T. G.S, f. 1. 

Pnaluctus I'lemingii, ditto .... 1'. G8, f. 2. 

Also a snuill bivalve, probably a Modioln, and a fossil, resem¬ 
bling a llelomnite, but not thicker than a quill, though of consi- 
(U;rablo hnigth. 

The bed of shale iyljjg at some distance from this part of the 
Ilcugli, and (‘ovoved by the sea at high water, is very hard, 
bl ic.k, and oicioses calcareous easts of the encrinal fossil, and 
cui)i<' pyrites, and the organic remains before enumerated. 

'fhe basaltic eminence on which tlie castle stands is the most 
striking feature of the island, the summit of the rock being 
tlecidedly columnar : it is of the same nature as the Heugh, and 
rests iq)on shale of the same description; but on the beach 
immediately below the gate leading into the castle field, a small 
portion of veiy beautiful limestone may bo noticed; its colour is 
pale reddish-brown passing into bluish-white ; its lustre pearly; 
and texture highly crystalline, similar to the last mentioned 
limestone, w'hen in the vicinity of basalt. The strata of lime¬ 
stone ami shale along this side of the harbour from the Heugh 
to the castle, where exposed to view at low water, may be 
observed to possess an undulating form, the ridges risir^ at 
right angh's to the inclination of the beds, but this phenomenon 
is more remarkable at the Coves. 

Fr()m the castle point to Red Brea, the cultivated land is 
del'ended from the inroads of the sea by a barrier of boulder 
stones thrown up during easterly gales of wind. On examination, 
these will be found to consist of the same varieties of rocks as 
ti»os(i imbi'ddcd inthediluvium. From tins stony beacli to bej^^d 
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the cliff called the Red Brea, the stratum covered by the sea at 
low water is of coarse-grained yellowish-brown micaceous sand¬ 
stone, becoming brick-red when in a state of oxidation. The 
Red Brea does not excede 30 feet in height, 20 of which consist 
of diluvium, two of coarse-grained micaceous sandstone, one of 
bituminous shale mixed with fragments of coal, two of sandstone 
like the former, and five of shale. The strata oii tliis side of the 
’island also undulate. Emanuel Head is what seamen call a 
green bluff; its extremity is protected by an accumulation of 
boulder stones. To the west of this headland, limestone and 
sandstone become the prevailing rocks, but the haven in which 
the coves are situated is the most advantageous'joint for obstfi v- 
ing their construction. The coves are recesses followed out in 
the soft sandstone of the perpendicular clifi* by the action of the 
sea and the weather, tlieir harder coveripg having withstood 
these powerful agents. The principal cove is supported by two 
natural pillars, by which its entrance is divided into three* pretty 
regular arches, “lie centre one being much the largest. The 
cliffs here, including their covering of earth, are about 40 feet 
high: the first bed of limestone is four feet thick, of a pale ash- 
grey colour, containing the encrinal fossil and bivalves, and 
breaking into cubic fragments; it is divided from the second 
bed by eight inches of black bituminous shale filled with encri- 
nites; the second limestone is also four feet in thickness ; its 
colour is dark iron-grey, and obs< ure traces of* organic remains 
may be seen in it. To this succeeds a thin layer of shale, then 
three feet of reddish micaceous sandstone, and 10 feet of 
exceedingly fine-grained white micaceous sandstone. In tliis 
soft rock the coves, three in number, are excavated ; their floor 
is of red and white laminated micaceous sandstone, over which 
the tide fiows at high water. At the extremity of the rocks at 
Snipe Point, which forms the western side of the haven at tln^ 
coves, the undulation of the strata may bt^ seen to the greatest 
advantage, and might be compared to the waves of the sea, but 
their curves are too regular, passing across the inclination of the 
beds at right angles, which is to the soutli-east. This limestone 
comprises 12 distinct strata, measuring in all 16 feet; the whole 
of these are exposed to view at low water, having been broken 
across by the violence of the ocean. Its position is below the 
sandstone at the coves, and above a red and white sandstone in 
the outer part of the haven to be seen only when the tide is quite 
lo^v"! The limestone first makes its aj)peardnce on the beach 
north of Snipe Point, and is again lost near Emanuel Head. 
Between its first and second strata, which are each a foot thick, 
is enclosed a bed of shale of the same thickness, containing 
mineral charcoal, but 1 was never able to detect vegetable 
impressions in the shales of this island, though casts of euphor¬ 
bia; are not rare in the sandstones. The colour of the limestone 
i^moke-grey, and bivalves and enciiuites are dispersed through 
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it. From the outer part of the reef on the north side of the 
haven at the cores,* a dyke crosses the strata, and passing 
through the rocks below the southern point may be again 
observed on the beach beyond it. The chasm is six feet wide, 
and filled with limestone in distinct concretions, the colours of 
which pass from dark reddish-brown to greenish-white, mixed 
with small veins and minute crystals of white calcareous spar in 
druses. • 

That sand hills cover the Snook I have already mentioned: 
from thence to the neighbourhood of the town, the shore is low, 
and gradually declines into Fenham Flats without rocks protrud¬ 
ing from below the soil; but at a short distance within the line’ 
of sand, an extensive quarry has been worked in fine-grained 
white micaceous sandstone. 

Approaching the,town, a cliff of shale rises gradually from the 
north, till its perpendicular face measures about 30 feet, of which 
8 or lO are diluvium : this bank terminates close to the Heugh. 
The shale is bituminous, and, from exposure to the atmosphere, 
is fragile, and of a reddish-brown colour. IVo bands of clay 
ironstone, each four inches thick, traverse it horizontally, and 
nodulfis of the same ore, enclosing septarim and such plates as 
the pitmen call girdles, together with cubic pyrites, are scattered 
through the whole rock. F>om the same shale at the foot of the 
cliff ', fragments of the encrinal fossil, formerly highly prized under 
the name of St. Cuthbert’s beads, occur in abundance. Of a 
shaft that was sunk near this spot, I could obtain no furtlier 
information than the seam of coal penetrated to, being only 14 
inches in thickness, was not worth working, though fuel is a 
great desideratum both for house use, and for burning lime. It 
is either imported from Newcastle, and subject to a duty, or is 
brought in small carts from the vicinity of Berwick. Having 
finished the survey of the coast, little remains to be added, 
except that tradition points a low field between the town and 
the basin, as the spot from whence the stone is said to have 
been quarried for the erection of the abbey ; it is chiefly of a 
dirty brick-red colour with small spangles of mica, and thougk 
fine-grained and soft, has resistec the action of the elements 
remarkably well. The millstone grit does not appear in situ,, 
though it creeps out on the main both to the north and south of 
the island. From good authority I learn, that glass tubes simi¬ 
lar in composition, but smaller in size, to those found at Dri" in 
Cumberland, have been detected in sands on the shores. 

Without woods, moorlands, or rivulets, Lindisfarn of course 
possesses a scanty Flora; yet from its slender store, a few plants* 
may be selected worthy the notice ef botanists unaccustomed 
to examine such as are indigenous on our sea sliores. Cryp^ 
gamic species are peculiarly scarce, with the exception of marine 


• Thisdyie was first noticed b ; i\rT. Culley. 





432 Mr. Winch on the*. Geo/ogy of hindisfarn. [Dec. 

alg®, but these being common on all the northern coasts, and 
already mentioned in the Botanist’s Guide through NorUium- 
berland and Durham, need not be recapitulated. 

Plants on the Hettgh and Castle Rock. 


Poa distans, 
yVira cristata. 
Allium oleraceuni. 
Silene maritiina, 
Statice aimeria, 
Carduus marianus 


Trifolium scabrum. 
Trifolium striatum, 
Pyrethrum maritimurn 
Plantago Coronopus, 
Parmelia olivacea, 
Parmelia parella. 


l^orth Side of the Island. 


On the Links, 

Schcenus conipressus, 
Parnassia palustris, 

8ainolus Valerandi, 

Erythrma littoralls; chironia 
iittoraiis. EugHiot. t. 230o. 


Geranium sanguincum, 
Erodium cidutarium y FI. Btit. 
Anagallis arvensis, • 
Fhigerou acre, 

Bceomvces alcicornis. 


On the 

Plantago maritima, 

Sdlicornia herbacea, 

Aster Tripolium, 

Cochlearia anglica, 

Cochloaria officinalis. 


Sea Shore. 

Triglochin maritimurn, 
l lordeum maritimurn, 

Himias Cakile, 

Zostera marina on Peuliam 
Flats. 


On St. Cnthhcrt's hie. 


Statice Limonium. Its nortlrern limit on the east coast. 
Farmelia scopulorum. 

In the Ijoeli or on its Shore. 


} J\Tiss Emma 'Prevelyan.'’' 


l.ittorella lacustris, 

Alisma rammculoide 
Sptirmila nodosa, 

Triglochin palustre. 

Ranunculus Flanunula o reptans. FI. T>rit. 


On the AOhey. 
Cheiranthus fruticulosus. 


• To this uccomplishcd botiiiiist, tlie Flora of Ntirthuinbcrland is hidibtcd for (lie 
discovery of Linn.'ca borealis, growing together wiUi TrieiiUdis ennipa-a :u\d I'ynda 
"minor var. rosea, iu a fir plantation on the e<lge of the naairs at C’ati:licrside, fVnir miles 
wm of Wallington, Nupliar niiniina of Kng. Hot. Nuphar Kidiniana of’ ll<s)ker’s 
Flora Scot, iu ( hartrijtr’s Ijough. On tJie moors in the same Tieinity, Fyrola media, 
near lloadley ijake, and (Syrophora pustulata, in abundance. On tlu; millstone grit 
rocks ivilled .Shaftoe (hags, Holton mentions tlte neiglibourbood of Halifax as a locality 
of this lichen, and the Kev, John Ilarriman gathered it near Irton llallin (jumherland; 
bi^fo Northunjhcriand, it ia new ; nor has it been found iu Durham. 
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.4 ■ jjr 


, Jn the Meids and Paittitea* i 

Convolvulus arvenisis, rare; . ' 

Carduus arvensis flora albo, common} ' . 

Delphinimu consolida; .fleldAear the Lough House, rare; 
Salix mollissima. In hedges; 

Agaricus campestris,']| . , 

Agaricus Georgii, >uhund^i 
Agariciis orcades, . J 
Agaricus aurantius, , . 


% ’ll 


Through the kindness of a young lady who .frecuenfly visits 
Lindisfarn, I am enabled to subjoin the following jst of shells*^; 
It wdh taken from a cbUectioh made by her during the sunder 
months/when good specimens can be procurechfrom the. Bsher^ 
men’s lines, such as are cast on shore being ^eneibally broken 
and spoiled. By the enumeration^ the concaologist will be 
enabled to form a tolerably .correct idea of the species afibrded 
by this sea. The names are those used in Dillwyn’s Descriptive 
Catalogue. . , • 


Chiton inarginatus, 
l.epas Balanus, 

L. balanoides, 

L. anserifem, 

L. anutifera, 

Pholas Dactylus, 

P. crispata, 

Mya arenaria, 

M. declivis, 

Solen Siliqua, 

8. Logumen, 

Tellina ferroensis, 

T. fabula, 

T. balaustina, 

T. crassa, 

T. carnaria, 

Zonata, 

T. cornea, in the 
Cardium ecliinatum, 


C. cdule, 

C. rubrum j W* C* Tfcveiyaiii 

Mactra stuitorum, \ 

M. solida, v;' 

M. truncata, ^ ^ ‘ - 

M. subtmncata; W. C* Trc* M» modioluai,'. . 

velyan. Esq. ^ M. anatiaus, ih the Looghj 

New Series, voL. iv. 2*¥ 


Mactra piperata, 

M. Boysii; W, C* Trevelyan* 
Esq. , , 

M. lutraria, 

Donax truncatulus, 

Venus fasciata, 
y. casina, 

V. scotica, 

V.islandica,. 

V, spuria, 

V. exoleta, .. 

V. decussata* 

V, iperforans, , ■, 

V, virginea*''''' , 

Area Nucleus^; ■ 
Ostreamaxima* 

O. varia,- -- 

-■Oi-aittUosa* : 

O. obsoleta* 

Oi opercularis^ • ^ 

O.'Odulis, ■ . 
AniHuia’Ephippiu^i 
Mytllhs rugosus* 

M. bdulis*^' 

M. incurvatusV 
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CyrirsDa Europaia, 

Bu'ia aperta, 

B. fontinalis. In the Lough. 
B. flcxihs. Wern. Trails. 
Buccinum lapiUus, 

B. undatum, 

,B. macula, 

Strombus pes, pelecani, 

Murex antiquus, 

M. comeus, 

‘ Trochus cinerarius, 

T. myphinus. 

Turbo Httenitus, 

T. terebra, 

ScalariaTrevelyaiia. Lead'. MS 
Helix rufuscens, 

M. crenulata, 


Helix complanata. In the 
Lough. 

H. nenioralis, 

H. grisea, 

11. stagucuis,^ 

IL fossaria, > In the Lough. 
H. putris, J 
Neiita canrena, 

N. glaucina, 

N. iittorulis, 

Patella vulgata, 

P. pellucida, 

P, 

P. tisfiiua, 

P. gneca,' 

Dcntalium entali.s, 

Serpula spirorbis. 


Pennant has given an account of the binls whidi l.'veed cu 
the Farn Islands, and of course are to bo met with on tiu sr 
shores. However, it may be worth mentioning, that this is tin 
most southern spot where the eider duck is known to its 
voung. The small Longh on Liudisfarn is the occasional res.M i 
of wild swans, geese, widgeons, seal, ike, Tlie wild duck is here 
a native, and tlie domesticated sheldrake may be seen in cs-m - 
pany with the tame ducks. The larger seal, phoca liarhatu, 
inhabits the rocks of the staoies and farns; and the lesst r seal, 
phoca vituhna, the shoals of tandisfarn. 

I shall conclude by observing, that stra7tgers visiting il»In 
Island, should uot altenqyt to pass over Fenham Flats till (he tnfr 
has ebbed between two and three hours, or when it is within (he ■■■atne 
space of time of high water, especially if the weather be foggy. 

I am, Bir, yours truly, 

N.J. WiNcn, 


Article IV. 

0« the Greek Fire. By tlie Uev. J. J. Conyboaie, hUilS. 

(To the Editor of the Annals of Philosophij.) 

MV DEAR SIR, Bath Easton, sVox.-. f», ISC'i. 

In your number for November, you have inserted the sub¬ 
stance of a very ingenious essay by Dr. Macculioch f>u the 
Greek Fire, I venture, tliendbre, to transtnit the fullowiug 
r(irnarks in the hope that tlicy may contribute soiuenhat more 
'»> the illustration of this curioiis subject, and to the uinuseuieiit 
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of your chemical and antiquarian readers. They will be foynd 
lo contain some notices which (so far as my reading extends) 
havt; escaped the observatiou of former inquirers, and 1 have 
endeavoured to render them as concise as possible. 

I’ldly agreeing- with I)r. Macculloch that more than one sub¬ 
stance jTiay liave been used and described under this name, and 
that in all probability we are ultimately indebted to ibe east fdV 
ih(‘ knowledge both of these compounds, and of gunpowder, I 
would still venture to suggest on the latter point that our 
.■:!c<iuainuince with Indian and Chinese literature (great and cre-% 
disable -as it is to our learned countrymen) has not yqt made 
hiicii advances as lo entitle us to quote even with tolerable con- 
lidtucc; documents, in the languages of those regions, pretend¬ 
ing lo n-motc antiryiity. The critical tests which have been so 
riion ousiy and successfully exercised on the classical remains of 
Creecd and Home, have been as yet but spariijigly applied to the 
examination of the Sanscrit and the Chinese. <Jur orientalists, 
like tin* s» iiolars of the fifteenili century, hav*e been employed 
in the more important task of mastering the difficult aiKl obso- 
iole 'Jiaki'is c>f their new empire; in searching out, collecting, 
and making public, the materials for future criticism; but at 
pi> St r:t wc can scarcely hope to separate with any precision 
i!){.d Winch is het itious or interpolated from that which is genuine 
and uncon i.!]>tcd ; and the almost uniform tone of oriental litera¬ 
ture issucli os in trutli to induce all sober inquirers to lean much 
jo the vsifie t'f caution. There is also, as Dr. M. observes, a 
Ihiiun'o t ;ii) fJie Indian story related by Philostratus (a 

uritf r in no l-wnc ui very high authority). 1 would suggest too 
h Im’iu ., every appearance of being a direct imitation of the 
mme irja'iuiuil fak; which records the protection twice alForded 
lo jlic sanctuary of Delphi by its tutelary god, first against the 
Ih tsiari, and in later limes against the Celtic invaders. Ilero- 
dowiis and Diodorus Siculus relate the former, and Pausanias the 
l:iu,nr. It'these* accounts be not altogether fabulous, it seems 
]U’oi)ai)]</ thill the sacred College of Delphi possessed the secret 
id htbiicaiino- sumo powerfully explosive compouml. The Oie- 
ciiin ( annk n tk-scrihes the continued thunders and Jightninos, 
<k-.jroyiiig not, its usual, single individuals only, but burning 
and injunno; all who stood within reacJi. These were accompa¬ 
nied liy ropeatial shocks of earthquakes (earthquakes, it w'ilJjAe 
recollected, were also among the prodigies of the Dleusinian 
mysteries). Immense masses of rock w'ere launched, he tells 
us, upon the aggressors, wherever collected in any num!)ors, 
f/s ai a markf aKonov rov; ^apj^pous &%oy.” As tliis took place 
during the night, it might indeed have been done by mere 
mechunicid force, tlio Creeks profiting by the cover of darkness; 
but ;i w aim fancy might, from the woixls quoted, conclude at 
oner tlcit, if not uitiUeiv, seine umaus were used which enablj?^ 
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llic, defendants to take aim. One regrets that A{>ollo had not 
reserved a portion of his holts t o avenge the later depredations 
of Nero. 

But to leave the regions of conjecture, I am indebted to that 
strange mixture of learning and absurdity, the Magia Natnntlis 
of Baptista Porta for reference to an earlier authority tm (he 
subject of the Greek fire (or of h compound at least answering 
closely to it.s description) than any of those produced 1 >y Bet^k - 
man, I)utens, or J)r. M. It seems indeed to have e.scapo<l tlie. 
.notice of Gibbon liimseif, wlio must nevertheless have vtund it. 
Aminianus Marceliinus, iu delailingthe immense pn paraiionN u’ 
Julian for his last campaign, parlieularizes among the warlike, 
engines one which was named MalJeolus. He describe.^ it as a 
dart having between its shaft and point a spi.eies nt iron cradle 
with many aperture.s. TIjo interior of this was tilled will! .ui 
iuflammable compound (igntmi ciuualiquualinuulo). if waste 
be thrown from a weak or slackciUiii l)()\v (arcu mvalido ant 
remissiore), as it'was liubic' to be extiuguislied (pcahups, In fai- 
it was fully ignited) by J^as^ing rapidly tiu’ougli i!v>; air. \'S berr ■ 
ever it fell, it burned U'lum'ih-r; wafer .^ci've.d oely ii> iuco .ise 
tile vigour of the Ihime which wii.', extinguishable by »iierf al-uM- 
(nec remedio ullo <putm .supisjacto pulvoc c.oovuuliu /. i;^ 

pre.ciselv the ‘‘ non minii eAficgidiur agua st'd arena." sd’ (ite 
monkish rhymer. Willnii a few page/,, Anusieiniis fas aueiie r 
passage wlncli seems to establish the identity ol one vaiiciy <d 
naphtha witii the inllninmabie ingredient v^hic.h gave sis cima’ 
energy to tiic (Jreck tire. Hie tin V.^syria) nupInJia gi-nii.in 
pict.'a, rspeeie ghitinosa,, siniilis ipsa ijutapa,' bitnnnui etenm Ime, 
liquoris aidt.;re co.-jierit genus, nullum inve-uil hfimana nuu)-. j-n - 
ter pulvevem c.vstinguendi eonnm otum.”- He ^(^on .df^.i'vaid ; 
describes file oleum iVle(li(a.nii us u.sed in t he iuhuui r ^^^lb 

the (diarge of the malleolus (he nearly tejuaiis iudeisi hi.', {‘tuiner 
words), and stiiUs it to Ire prepared f»y imxuig common lai wiii< 
a species of lu.'i!), ami, after long ihgiista-n, thicke ning ii yei 
moie by the addition of ,a. species of na[>hiha. Gle.um 
communis lierlju ejuaelum itili.clum condiunt jeu um iv-rum pi rui, 
ad diuturnitatem Kcrvuntes, ct coalcscams ilmanf ex maten;; ven/- 
iiaturalis similis oleo eru'isiori, cjua; sjiecjes gignitur aped Po> ue: 
quarn utdixinn.is Napditbain vocalnilo ap]je!luvere ge-ntili," 'rim ; 
•v^'omposition answering in its use and cftects to the (.oei k, er 
as it is termed by Thcophanes, the Roman fire, appears to h.iv*- 
been welt known at lea-st 30<> years before its sttppo.scd inventioa 
by Callinicus. He may indeed have revived it ', u.^e, or improM d 
its composition,^^ In fact, PHnyg at a yet earlier period, desi.i i[>t s 
the maltha nearly in the same manner, and us cnqiloyi.d (’or tin; 

• ft may he ob.scrvfitl tliat the Al.tlkol'is is nicntiojvoil by I.ivy and r-ilu-r wniti , 
pyterior m the age of A. Marediinu-s (V. Forftllini Lex. in voce); tmt a.s iluy :ir 
'u'.hc silent willi rt'«pe^t totiic conipotAlion ofiUr,Aar^e, Ifoibfartoijnoifc iheiu. 
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same purposes. Cum quid adligit soUdi adhmret prajterea 
laclus sequitur fugientes. Sic defeudere (Coinagenes incplse) 
mipos oppugnante Jatcullo, flagrabatque miles armis suis aquis 
elium a<!.cenditur terra taatum restingui docuere experimenta.”* 
iu <)u‘ age then Lucidlus, we have the use of this compound, 
(or ut, h ast of its most energetic constituent) restricted to aneast- 
tMo {>(M)pl(!,—a strong corrohorutiou of the conclusion at which 
Dr. j\l. has arrivcil from other premises. But there is a ^et 
earlier though, less revspectable testimony to the existence of a 
hk<; oleum incendiarium to be found in the remains of the mar- 
ve)-tuongej- (Jtesias. lie aHirms that the mountain chjnucqi 
sr-uiis fiu'th exmstant Haines, which ar<> increaserl by water, but 
exhnguished by oarth.'b /Bliau has pr<;servcd a still more 
curious vorsitni oi‘ tlie properties and use of xuqihtha from the 
'.aiue (Jtesias. Ilf, relates lho.t a gigantic worm is found in the 
bom uh<'»'e body is obtainc-rl an oil capable of burning 
any ihoig with which it c<.tmes in contact, evon without the appli- 
ealion of lire. With this, its is said, he adds, that the Persian 
:u'M!:ir( h besieges and. subdues towns, ncc«1in'j- and using no 
'Cit 'r engine, lb', has nien.'ly to thr<,>w an eartlien va?.ssel lillod 
wi dt jiu* (iestrnebn e ihnd wit Inn the xvalLs, or against the gates, 

• f>:u.-onics useless. It can. be o\t.inguishcd only by 

!i<:.!jC!ig- iUi it earth and iubl.>ish.j; Plmtins has an extract from 
tin,; ^.une naarri-r to the same purpose.4 Strabo also mentions 
b-.-ib i.'ae -ebd ;nui Injmd %aiiotie.s of nanbt-ha. He states that 
it .'//(/i/ he < .Miagun.llefi I'V a CeV// o/'/rdfer; but 

dial n may Ih- qut,'nc.be(.l by dust., aiuni. ’'inegur, or birdliiru jj 
lb. tin.' ai.'ihojitv nf I'ratwstlu ncs. H, ’ivould probaliiy be 

> > (bdieef! (re-k f.u multqtly yet iurtln r nin references to early 
ji'U ..e. it ,es,*; lint ('uough has lu-en, I, t.hmk, ai.ldnceil Xo show 
;lic Dreek (ire was known to the il<un:ia* before* the time 
*;f ( afiliiieus. Of evmi of (..’oristanfine, 

I [jnos to tliC ])ar,igrri))h (juoted j'rom the. Specntiuri Regale. 

I !ii>. is, ;is Dr. -Vi justly re!na.rks, very obsc.urc. To me it bears 
de- nppearance of an (extract from some Sc.aubc poem; at least, 
b is e.oneeii'c'd in the metaphorical slvie ot l.lieir versification. 

I slu.'uid decidedly prtilbr rituding with the iMSS. elldligum 
for oituriigum loga. ((.p d, ignes Hauimoos). ISkiuHdar Jautiun 
Would poelically i"•e used to express the gigantic destroyer of 
s!ue‘lds, or evt>n of fortifications (luastis giguntens testudinum): 
the imnitviis (biugnr) may rel'er either to a large cross bow £jcJto 
tfu; .spring of llic balista. Tins, it uia.y be said, is a forced inter-' 


nil*. n:n. Nat. Leg«*. mt. 

1 V. Ctc.siajn in app, lltiwlot. p.^60. V. ct. Plin. Itist. Nat, 1. 2, 

too. 

t <'U'.*--, nl st!pr;i, ]). .SO j, (.tOS. p. 832. 

ii S(i-al)(>. Kd. <)vt»n. p. lOn'i., 

*11 I (lavo not tnwl i.lu; onjp<ti'limit>- ot' i-onsultnig Wjjetius, the P«liorcc*ti«H) of Lipsius, 
(he wtirk.s of Aniaw, oc i.n QuinrviS (^nrtius. or tite tilosNary of Ihuamge, Sly eiUljpna 
of Pliny ainl .4mmh«iu.s Marcellinu# are uafortunately without notes. 
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prctation,' but many of their well-known metaphors havt;. im 
aspect tar more harsh and enignratical. 

On the subject of the Greek tire mentioned by Joinvilh;, I 
regret that I cannot see rpiite so clearly as Dr. M. clo<;s, tlie 
proof of its resemblance to any thing iir our modern artillery. 
The term petrariura or perricre seems to have been applied com¬ 
monly to that variety of balista which threw large stones. Had 
i tbeen a mortar, Joinville would, I should think, havt; menlioiu d 
its novelty. There must be some discrepancies too in the MS, 
text of his description. Th'e only edition within my reach (Paris, 
y.vo. 1785) does not any where mention the carcase as sent frcijn 
the bottom of the Pernerc. Allowing this, however, to be the. 
correct reading, it would be equally descriptive of that variety 
of balista in which the missile body was projected from a cup 
attached to the end of a lever strained backvtards until j)ara]?ei, 
or nearly so, with the horizon. Joinville, moreover, statof, that 
the fire was exting^iushed, and that in one case by a single luau, 
** parting home qge avion s, prop re ace faire.'^ {nfact, the droatl 
of the honest chronicler and liis companions was not so much 
that of personal injury from the fire, as from the destruction of 
their wooden cuniculi or cat-castles (chatz chasteilz). It would 
surely be beyond the power of a single man to extinguish a caissc 
filled with an inflammable compound of which nitre made apart, 
while a barrel or cradle-full of tow dipped in bitumijpus matter, 
if at a distance from anv thing else infiaramabie, might be smo¬ 
thered up with sand an<f dirt at no great peril/^ 

In later times, the use of artillery appears, as Dr. M. remarks, 
gradually to have driven the Greek fire ofl’the stage; betas i(s 
use decreased, the recipe for its fabrication became mud! 
more complicated and mysterious. V, Ibringuccio + gives a 
most formidable list of the substances required for eusuiing ilu* 
highest degree of success in such conipoimds. Among tlu .-e, 
the oleum sulphuris is almost invariably prominent, an aclditioii 
which must, by decomjiosing the nitre, have rather h^.'^sened 
than added to their force. The very intricairy and clumsiness of 
his formulai show that such rai.xtures were becoming ra[)id!y th»; 
objects rather of quackery ihau of practical use. At a still mor»; 
recent period, Fludd, the well-known mystic, declines revealing 
tlie composition, used for fire-pots, as being a secret which 
belonged to his country 

• fi.«« 

♦ My of Joinville contains a long note on the fifreek lire by the IcJirnetl Du 

Fr^ne; he carries it no liighcr than OaUinicu.s, He quotes two leinatkaljic passages 
from the Tactics of Ijcon and the Alexias of A. fVwnncna ; but Uiere i.s soniu obscurity 
m his interpretations, especially of tjje latter; and J have not at proenl ai:c.e.4.s to the 
original text of either,, 

t Firotechnia, 1. 10, c. V. The mmc writer gives (1, 10, c. 5) acuriou.s (kstuiition 
of a s(juib or rocket, made of wood or iron, and capable jof throwitig stotics or 
This, wJrich has !»ecn Iran.scrjfMH) into later works on pyr<^d»ny, or sotne like riide 
atte'>’‘()t, may have suggested the rot'.kets now in v<be. 

^ |:\’^huld Macrocosnius, p- 4?5f. * 
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I jbar tliat the best apology wliich can bet offered for the 
length ol' this memorandum will be found in its date. It is at 
\eas*. seasonahle. 

Believe me, my dear Sir, very truly yours, 

J. J. CONYBEAKE. 


In looking over Ctesias, I found a curious anticipation of the 
use of conductors for lightning which I do not recollect to have 
seen noticed. IIo relates that a certain variety of iron is found 
' ini.n<iiu, which, when fixed into the ground sv tji yn)/ 

has the jjower of averting storms and lightnings (Tr/njtrTtjce^s),* 


* 

1 would take this opportunity of correcting^an apparent inac- 
cury in my account of V. Birmguccio. lie is the first writer 
whom 1 am acquainted who mentions hianganesc by its 
pn 'rut }tamc. ivarher writers (as rpioted by Beckman) allude to 
Its usu. hut. term it magiies, or magnesia. I might have added, 
ts'.at Bitinguccio is mentioned with respect by Du Fresne and 
Bt • •kuum. Allow mo to apologize for a few errors of the press 
which have crept into that article (originating, I fear, in the 
iiulisf iuoincss of my own handwriting): the Italian scholar will 
i( .v.hly discover and correct them.-->J, J.C. 


Article V* 

On on J'lfecfrical Piwnomenon, By M, P. Moyle, Esq, 

(Wy the Editor of the Annals <>f Philosophij.) 

; Jhljic>n^ JVov. 1822 . 

'fn E fuUowing circumstance being new to me, and finding no 
im ntion made of it by chemical writers, induces me to present 
d to your readers, soinc of whomit may possibly interest. 

On constructing a tluirmumeter after the usual manner, wjlj) a-- 
glass tube liaving an oval base, and after it had been hermetically 
sealed, 1 found,'on the subsidence of tlie mercury, that the tube 
was not perfectly free from damp, so,that some of the mercury 
adhered to its sides, and prevented its regular fall. It is neces¬ 
sary in this case to subject the tube to the heafof a spirit-lamp 
tu expel it j this I did without admitting the air j and when the 


* Ctts, b rticit. ut supra, sub iiuiu*. 
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glass was heated, I forced the mercury from the bulb with the 
lieat of my luuul past the heated spot; tlio heat was great, 
though not visiblef and as the mercury rose in a gaseous slate, 
and passed to the upper end of the tube where it was condensed, 
J was struck with the phenomenon of a vivid flash of light (]>ar- 
ticuJarly observable in the dark) of a bright blue colour. 'I'his 
continued so long as the heat was sufficient to raise the mercury 
to a gaseous stale. 

This light much resembled the electrical spiral tube, and ii 
frequent repetition of the experiment was unilbnnly atteuded 
W'ith similar results. 1 now admitted the air, and the sauu 
effects could not be produced. On using a tube of larger diaiciu 
sions, and under similar circujustances, the eliect was juuch 
more striking. 

I at first suspected that possibly the mercj.^rj'' might be conta'- 
minated with a small portion ofzinc,as the brilliant light so mrich 
resembled that ^ state of ignition ; but on tepoating 

the experiment with mercury in which no trace ol'any advcnii- 
tious ingredient Could bo discovered, the efle<is ucre precisi iy 
as before. 1 am, ‘Sir, your obedient sea vaiit, 

M. l\ Movck. 


Article VL 

On the Temperature of Mines, Commiunicat(;<l to the C'oiDwall 
Geological f:>ociety, by 11. W, Fox, Flsq. 

Tuk Ingh temperature which prevails in mines having e:\C)t< <i 
s(jfne attention, I am induced to submit to the tJornwail 
cal Society the result of further observations vvhicli have br*‘n 
made on the subject in several mines, since my last communi¬ 
cation. 

At‘South Hue! Towan copper mine, in the parish of'St. A 
the temperature of the water in the cistern at the snn/p, ' or 
bottom of the mine (45 fathoms deep), was I’lu^ may be 

taken, therefore, as the mean ternperaturf‘ e)f I he streams of 
waiter, wliich flow through the deepest levels, or galleries, into 
the cistern. Two men were employed at one time (that is, 8 in 
‘2'~i iiours) in this part of the mine. 

Fiist Liscomb, a copper mine in Devonshire, d(q:)lli H2 fathotus. 
Temperature of water in the cistern 64'^. 

Huel Unity Wood, a tin and copper mine iaCwt imap IkniNh. 
ilepth 8{> falhoitis. 'romoerature of \vatt:r, tak<a» as la-lore, tM". 
b’our men constantly worked at the bottom of this mine, 

Jh;cr Alston, a h ad mine in Devonshire, J2U I'athoms rleep \ 
Qfrb^ of temperature, taken a» Indore. 
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a till and copper mine, in the parish of .Gwcnnap. 

I eniperatiive of the water in the lowest cistern, in one shaft, 
which was 144 fathoms deep. FAght men were constantly 
employed at a time, at the bottom of this part of the mine, 
hesidcr, two men, during the day (“ on tribute”). The tempera¬ 
ture of Hie water in another shaft of the same depth, and tried in. 
tin; same, way, was 80'"^ Two men only were employed at a 
lime, in i.he levf'Is at the bottom. « 

('onsolidated copper miiuis in Gwonnap. One shaft is lijO 
fathoms <!e{'p, and the temperature of the water 76°. 8iv men 
wt ve emphiyed at a time at tlie bottom. TJie temperature of 
!lie water, ascertained in the same way, in another shaft, of tlie 
ih.pth, was 8(i°; and Jrere there were eight men at work, 
it a. iirue. 

Iluel l Aiendsliip, ii copper mine in Devon.slure. Temperature 
ef ihe water taken as above was 6-1*6° at the depth of 170 fa- 
}in)i!w. 'I’iu'. number of men empioyed at^the bottom has not 
la eu lejxuted ; but as they were sinking the engine shaft, there 
cmuUI net be less than two. There is, w!iei/i!s deptli is consi¬ 
dered, a very small quantity ol water Jlowiug into the bottom of 
mine ; J'or it ivfpiires only a si.\ inch box, and live strokes of 
t!K. ‘ ngtise ;i. mniiite, to draw* it up. d'he mine is situated on 
v< r\ • lev.ii.ed eiuuud, Ixirdl.'rivjg the granite hills of Dartmoor. 

.\i(!iou'd>. the tempervdure i,>f the wate.r is probably more than 
I 1' -.djove t!u‘ iuei.in of the <’limate in which it is situated, it is 
n tieiv mueh jufejiiu to tlie temperature generally observed in 
<iue< ’ of 1 he same deptll. 

1 iv !iedecn;eiOiom'd mines, lieing partly b!le<.l ivith water, I 
'lue ih< tempi;ta■ lu'v' e,f the watcU* reiuainimr in mn-.h. 

oo-ie. iiml \ iiwiii, ;> eufteaw mine in ist. .Agnes jiarish. The 
O iiiiM ratiire (o' !iv,; vvater, wliich stood at oH fa.thuins nnder the 

i ' 

,uu ho e, u a..' i.'lr'. 

Aangii.'s, a eopp\‘i' mnio in the parish of Koa. ’I'he tempera- 
ino- of i!ie water at d:) f.iiim.ms under the surface was 6S'\ 


N •.US'o!f. j.' 
for pumpu) 
si'i n* Wiah 
d! a tunes' it. 


8-S ihthums dcv-p at the engine, shaft. The maebiuery 
; :!e.' wafer e.at of this mine liad very reeeufly bemi 
, au'd had consMjneidly made hut .liille pnegress in 
I meuliou lids iii conneeiion witii my remarks on 


ih<' fef(iper,dlire oi' ftopjH'd mines, in ouhn' to account for its 
not beuiii' greaier. The. veins in t.ln.s nunc are- lavg:e, and remark¬ 


able for the (juautify ctf iron pyiVo s they contain. 

dVesuveun, a <a>p[»er iiuue in Gwcnnap. i he teinperarufe ol 
(}u’ wulei staiuliu.c, at iOH fafhoms inidt r the surface is <>(V', and 


the whole depth ot the mine is }/>l iathoms. It is situale.vl on 
ehwaletl ground about 486 feel, abut'e the level of the sea, and 
is moreover in. granite, in which the temp^niture g<>nei-al{y 
.ippears to la; interior hr wliut is observed in *’ kiitasg’ or clay 

,-.kite, at ripial depths, 

lluel Alaid coppva* mine. The watei which it contains if 12^ 
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fiitliorxis ii'Diii the surface, 30 fathoms in depth, ami 00"^ of tem¬ 
perature. 'J'iierc are iio pumps ia this aiiao, but the water has 
recently been coiisklerably reduced, iu coiisetjuence of the 
reworking and draining of some neighbouring mines; ail the 
water from the higlicr levels, &c. must, therefore, be mixed svith 
tliatintbc mine, and reduce its temperature, which is iu a tam- 
siderable degree prevented in nrines, which are furnished with 
pumps, by placing cisterns to receive the water at ^liHeront 
levels. 

Mines which contain much water, if tlie workings have hfua* 
O-iily recently renewed, arc generally of an inferior temperature to 
those of equal depth vvtiich arc drained to the bottom. 

This remark applies, in a much greater degree, to miiu s 
which have been long stopped, and filled with water; ia couiirm- 
ation of which, the three following instances may be given- 

The water in llerland copper mine, in tlie parisli ofttvviuear, 
in tlie shaft, at tb.e adit level, 3l fathoms deep, is only o4‘k 
though the mine is IGl fathoms in depth. 

At ^outh liuel A’nn, in the same [larish, the water in the shall 
was likewise 54°, the depth of the adit being i I, and tliat of the 
mine 23 fathoms. 

At Ciunnis I/ake copper mine, in the parisli <4* (Jalstock, 
which is 125 fathoms deep, the water in the shaft, at the adit 
level, 35 fathoms deep, wos 57°. 

The water that Hows out through the adits of stoppiai innu’s, 
is, i presume, derived from the superincumbent strata, or mdi- 
roctly, l)y displacing the water iu the shafts, or iu the upper 
levels that commnmcate with them, and which must be, ui a 
greater or less degree, more accessible, and oiler un easier out¬ 
let to the w'ater than thostj which are deeper and move remote. 

if this be admittef.l, it follows that the water wdiicJi issues out 
of the toj>s of shafts of stopped mine.s docs not proceed from the 
dt’i'per levels; but, on the contrary, it seems Jhghly probable, 
that the water they contain is nearly .stationary, and as it docs 
not readily communicate heat iu a lateral direction, that its 
temperature may materially vary from that ia the shafts ; whereas 
it is well known that in a perpendicular or oblique column of 
water, an interclumge will take place between the. warmer part 
of the lujuid column at the bottom, and the colder at tlie top, (ill 
an ecjuaUty of temperature isprmluced through the whole. 

.J .^tribute, the higher tenqxjrature of the water iu Gminis 
Lake shaft, at least in part, to the very elevated ground in its 
immetlialc neighbourhood ; although the relative temperature of 
tlie water in the shafts of stopped mi nets may also depend, on the 
greater or less depth, at which the columns of water commenc¬ 
ing above the adit level, coinmiinicate with the shafts,, or with 
the levels connected with them. 

When the working of Tincroft tin and copper mine in Cam- 
Ijoiifr oansh, was recently resumed, aft/,u' it had been for several 

A 
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susjX’tided ; nn opportunity occurred for ascertaining 
the teniperatiire of the water, when it was sunk to the depth of 
12fi fathoins under llie siuface, and was (uily 10 fathoms de(;p, 
in t!u* bottom of the mitic. It was then found to be and 
this was bedbro muny^ men had resumed their labours, or indeed 
any ol t}n.'m, at the inferior levels ; and moreover, at the time of 
inakiii^ tlie observations, even the few men who worked in the 
mine had not been in it for the space of nearly two days. ■* 

jS’ear the middle of 1819, when the water stood at the same 
piacx; in the mine, and it was, and had long been, in a state of 
Idll working: the temperature of the water at the bottom wa^ 
only 6!) b l-*erhaps the Avater will again be reduced to this tem¬ 
perature, if it should remain at the same depth in the mine j for 
is not reasonable to suppose, that the droppings of colder water 
dr.i\n tlirough the‘shafts must alfect the temperature of that at 
thf' bottom i 

fa consequence of an accident in the st^am-engine at Ting 
'fang, the Water rose consitlerably in the mine. ()u Us being 
ui'-tiii sunk to within 10 fathoms of the bottom, the mine being 
i 17 bUhoms deep, its temperature at this .station was found to 
be • wh.crcus the water pumped up from the bottom into a 

rhOi'.vn immeiliiitely above the place of obse.rvation was 05*^; so 
tbiif. ihc water seems to have been warmer, at the depth of 
iU i-oiioms, than at its surface. Tliis phenomenon must, I think, 
be aii . iimied to tke under current IVom the level caused by the 
actjoi! of i]ie])nmp.s. 

.A tart, commumcatod to me by a gentleman in the brewhouse 
of Iku'clay and C^o. at Southwark, may here be noticed. Not 
lone; ae.o, a well was sunk, in order to procure water for tlie 
Mipidy of the brewery, 'fhey did not attain their olijcct, until 
they had got down HO feet under the surlace, and cut. through 
Oio- great besl of clay, which lies under the metropolis. The 
water them rose rapidly in the w'cll, its temperature l.teiug 
which it invariably maintains at. all seasons of the year. Now 
the climate of London and its vicinity is at the mean temperature 
of 49- V’ on the authority of Luke Ilowavd, wiiich is 4'b ' under 
that of the walei in tlie well. 

I stated at the la.st annual meeting of this 5>ociefy that a 
Ihermometor buried at the depth of three feet in a rock in a 
h;ve4 at Dolcoatli Mine, 28{,) fathoms under the surlacc, indi- 
cvatetl, during eight months, a temperature of about 75^-' toiiii.&%-^ 
wlien the mine was clear of water. It has subseijucntly rcmuiiuai 
in the same place nearly twelve month.s longer, and the men-ury 
lias continued stationary at 76*5", nptwithstauding the changes 


of the season. 

Altlimioh* I think, it will bo admitted, that, the botimu.s of 
our uiiucK arc, for many reasons, less liable to be inibfene.ed by 
advejititious causes thari <he superitu' levi is, I shall gae the 
results of .various obscivatiuiis made on the t'.;uipcial.i^ ui 
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XV,ter in ihe undermentioned mines, at different levels; tuul, as 
t was ascertained, oftlie air also at the same s aiions, iu 
order to sliow the relative temperature of both, and the ratio m 

xvhich it increased in depth, without particularising- the nmu , 
in wliich the experiraenta were respectively made, as this appea 

^’"'inm'minerrSed to were South Huel Towan,Kast Liacomb 
uZ Alston, PoMico, the Consohdated 

iVl\n «<4 Duel Friendship, the United Mines, Iroskeihv, Ibnd 
Damsel Ting Tang, and likewise Huel Maid, Nangiles 
HuT virgint and Tresavemi. The four last nientionod mmes 

havi...4 bin partly 

xvhich refer to them are distinguished by an asterisk. 
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1a taking the temperature orUie water in the difForent levels 
ol mines, care was generally observed to select the largest 
&ti\'anis, and to put the tliei*mometer at or near the places w here 
they first flow into the mines, so tliat the influence of any heat 
from I he mines seems to be (>ut out of the question. 

ft ujumsus that in almost all the mines which h-.tvc been exa¬ 
mined, the highest tempeniture has been found at the bottitm, 
ami it is tlcserving of notice, that here, in most iu^lances Ihaf 1 
have invesligated since my last paper, very few workmen arc 
e!j>j.loved ; and generally their number increases at each level iu 
escemling from the bottom, as high upas one quarter, or evtir 
<m‘:-ihir{| of the way: so that not very far from the middle of 
mnie:-, they are freijucntly the most lunuerous. 

At :i love! bSO fathoms umier the surface iu the United Mines, 
1 hml the {cm [a-rate re of the water which was, and had been 
diiih.V:. id months, ilO iullujms deep in l.lte mine, was 80'^, and a. 


ot watoi flowing into the sumo lovei^ was i.V h 'i'liis 
iiv' liali a (h gref* iesr? ihnn it was at th.e same place in 1820. 


l.s IS 

, * 1 I- 1 1 ' ■ . » - , . 1 . , - . 

tui'v U 

At I hat lina: ubotU, -iAH mvrMvoj'e em[)}oycd’’in the mine eight 
hoars ea.i'i) day, and uhoul of) on an average h.v the remaimJer 
oi' the 2'1 jiours., VSdnai the Iasi, observation was made, only 
.d.' Xii ‘.A)i)meu worked iu the mine (dgiit liours a day, and uhoul 
o ' ibu'tmg f.he renuorinig lb hours. 

.1 


1 ds> nol fiispaiv, that ni levels, where ihcre is no cur¬ 

rent, she |iri;seucc of the men increases the temper-.'sturc of tiio 
air, yei it does not appeal liy t!ie above lahh.- that tiu^ heat of 
ihr ih- is usuidlv much greater ihun that ol'ilm water in tliesame 
phsciis, sperin'ps on an average not excoe<iiijg i"'’ or 'd'h In iuany 
rn '.Lances, juidt ed, f.hc water was from to 4" warmer than tho 
.sunounduj'g an', and tins occmTctl iu se%eral mines at or near 
the d( vpe<{. levels, 

Beioi e 1 conclude my emnuerat ion of facts, it, may, itorliaips, 
i>e d{'su'ai>ie to state- the te-mpernture of the water which flows 
fitrougii tile great adit, and is discliarged lu-ar ?va;igile> mine. 
aho\e (kunon Wdle.y. This arlit traverta ' the. principal mining 
diNtnet of ('ornwall, and extends nearly 80 miles, inchuhiig its 
difl'ereiit ramiticutions, and more than fi’rc nn!(,is frciui oar extre- 
juity lo the rdhef iu one direction, and three miles iu another. 

d'in- temperal me of the water wastnke.n near the mouth of the 
adit about si.x we<.-ks since, and was found to be (id'dd^^. Richard 
Thomas, land-surveyor of Ralinouth (author of uu intii^eed eg 
map of-a large jiortion of our mining district), has aseerfained, 
by frcfjucut obseia ations, that the quantity of water {iiochargx-d 
by the adit at, dillerent times of tho,year, bus varied from Olf) to 
1044 cubic feet per minute ; but as some deep mines have been 
set to work since he made hi.s experiments, tlh'average quantity 
is now probalily greater. It apiiears, on uiakiug a comparison of 
the depth ol‘ tlm water at the time the foregoing temperatnro 
was asceitainc<l, with his calculations, that the (juui Uj»y 
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char^(;d ■'.vas equal to 14()0 cul)ic feet per minute, or aUout 
()(),()U 0 tons per day. 

Ihe. ss;R'at. adit is divided into three primapal branches, .tie; 
first of which uuiles with it, at abtjul a mih; from its nioutji, and 
cornmuniciites with the United anel the Consoliihitcd IViiius, 
liuel Squire, Ting 1 aiig, liuel Maid, and South lluel Jevveh the 
average depth of which mines seems to bo about l.jO to KiO 
fathoms, 'fhe temperature of the water in Ihi.s braneb ne.ir the 
junction, and aliout one mile and a Judf from (he mines which 
principally supply it with water was about the eml of last 

mouth, when this and the Ibllowing observations w'cre made. 
At nearly a mile further on, the great adit is divided into tw t» 
branches ; one of them receives the water from Poldice, ilmd 
Unity, Huel Unity Wood, liuel Damsel, lluel Purk, Hu,sc 
Lobby, Huel Hope, nucl Gorland, HuelJevvell; andlluel Clnuon^ 
the average depth of which is, perhaps, from 110 to 120 fall.'oms, 
and the temperature of the water in the brancli, at about a mile 
from the principal miue.s above named, was C(r5'\ 

Tlie other branch is connected witliTrcskorby, lltu;l C'liai.c! i, 
Chacevvater, North Downs,Creegbraw.s, I luel Boys, Cavdrew, ami 
a few smaller mine.s 5 their average depth may bo e.stiinattd at. 
100 to 110 fathoms, and tbetem]>eraturc of the w'at.ei in liic ad if, 
abi/ut three miles and a half from the mines, w as 05 ’. 

1 have not ascertained the (piontity of water dischargr-d ))\ 
each of these brandies ; but it is e\ident they carry ofi'm.t (uilv 
the water pumped from the various levels of the resp(;ctive iniiu s, 
but also that which i.s drained from the strata under wliicli tin v 
pa.ss,and which is from 00 to 60, and in some place.s from ilO fb 
70 fathoms in thickness. 

The temperature of the wafer in the adit is, tliererore., even 
more consideralile than might be exjmeted, and tlie dilh riuu c 
observed in the branches may be atiributod to the rciuiivc,; 
depths of the mines with w'liichthey are. connected, and to inuuy 
f)f those commimicaling witli the two last mentioned branches 
being stopped, or ))artly full of water. 

I liave mentioned that the w'aterilows into cisterns at diife/cut 
hwels in mines, being partly or entirely retained by the jock on 
which it rests, but generally from tlie strata being mori' or less 
porous, some of the w'alor .sinks tlirough i(, and may eii.licr mix 
with an inferior portion, bel'orc it Hows into the levels, or itsuuu ~ 
de.sceuds m numerous drops, or small streamlets, from the. 
itwifTof deeper levels; and in either case, it must jiroducj; moje 
or less influence on the temperature, and prevent its being unj» 
form at equal depths. 

If there were a perfectly free and open comraimication betwecu 
the variou.s portions of water under the surface of the eartii, it 
IS evi<lenl that inliufs could not be drained, but the prt;ssme of 
tlie columns cf water would be irresistible, andtlnur imp'. luo.silv 
overw^.-ehuiug. t 
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'fhc hioli tc.iupcralurc in minos s^;c.ins to l\nvo no.niicossury 
connexion with, the minerals which tlscy contain, since wiicro 
iron pyrites is very abundant, the heat does nut appear to bo 
p;rcuter tiian where it ts the reverse. 

If', as vve may conclude from the evidence adduced from 
various quarters, that the high temperature wliich exists umler 
tlie surface of t he earth does not arise from cau.scs merely local 
or accidental, must wc not suppose it cither to have bsien 
imparted to the globe at its creation, or attribnio it to Nome 
cause constantly in operation ? If the former iiypotlie.sis be 
adopted, it I'.annot readily be conceived that the lieat is con-, 
rluctcd towards the circumference of the earth, by the .sulfd 
sulistances of which it is composed; for if so, the internal head 
must he intensely, and indeec incredibly groat; beside.s, many 
tin t s opp>ose this .conclusion; among which it may be proper to 
mStita^ that granite, and other hard rocks, are generally of ratlier 
an iuVeriov temperature compared with clay-|late, and other more 
puf-ms and softer rocks, which are woi'se conductors of caloric. 
It !s true wc may imagine water and vapoui>to convey and dil- 
f u.'C lu nj. tVom tile interior of the globe towardvS the surface, and 
m necessarily adopt the conclusion, that the heat must be so 
uo -n -ai. the. Ventre ; without setting aside the ugoiicv of 
w I or aiui vapour in circuiatiiig and equali'/.iug the temperature, 
nv.n, if no!, with more. probal>ility be supposed to depend upon 
KCriivf cxostaudy operating cause? If electricity, for instance, b,;* 
< voivi;d. sviien several ddierent mineral Kubstauc{>.s 03<! brought 
nun eontuct, and likewise in the process of crystallization, iic. 
nuiv it nor, IT? connexion with the strata and vthrs, and the 
ahno.^t, distinct portions of water which abound in the earth, 
uLu) aci Its |)art o.n a. larger scale, and nut only excite heat, but 
cfuU.nbuie to produce the extraordinary aggregation and posi¬ 
tion of liomogeneous minerals in >x;iris, &c. aiui the bcautiiul 
order which exists even under the surface of the eaith ! f venture, 
f o luing this forward merely as a suggestion, hoping, il it he 
thought to do.serve any attention, that others more competeut 
than myself will investigate the subject. 


Ao/c.— I will here menlion a fact whicli I consider to be con¬ 
nected with electricity. Having lasteued a piece of iron pvriles 
witli a brass wirt; in a muss house, the moss being <lanq), t found 
on file following day that the wire '.vas broken, and excessiveiv 
briftlo, ami (he parts vvhicli had touchcdliie pyrites were imrch cor¬ 
roded.' On one oci^.ision, after the brass wire had heen fasieiied 
oucf.‘ or twice round a piece ol iron y>\ rites, and had roiuaiiu d (or 
some days euvetojied in <la.in|> liis.ui. the constituent:! ol the 
brass wire were separated, and it voas conv;'rted into cojspur 
ivire coaled with zinc. 


Having recently tried^some oxperiiueuts 


on (lie v.‘atC'W,ahcu. 
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from the bottom of several deep mines, I 6nd it, in most .in¬ 
stances, to contain in solution a very minute quantity of any 
foreign substance, varying, perhaps, from one to five or aix 
grains in a pint. Its relative purity appears to have no reference 
to the depth or temperature of the mines; for instance, Huel 
Abraham, and Dolcoath, are the two deepest, and two of tlnr 
warmest h^nes in the county; and tlie water from the bottom of 
the^e mines does not, in either case, hold in solution mm e tlian 
about two grains offoreigiamatter in a pint. On the other hand, 
some mines abound with much less pure water. That I'rom tlu; 
Cpnsolidarted Mines leaves 10 grains of residuum from a pint; 
Huel Unity, IG grains ; from one shaft in Poldice, 19 ; and 
from another 92 grains, frOm the same quantity. In most of tin; 
min€*water that 1 have examined, the muriatic salts, esj^eciully 
the muriates of lime and of iron, are most abiuidaiit. I have 
detected muriate of soda in some instances, particularly ii^ tlu? 
water from the botbum of the United Mines, the Coiisolicluted 
Mines, Huel Unity, and Poldice. 

Out of the 92 ghiins of residuum produced from a pint ol* 
water from one of the engine shafts of the latter mine, 24 grains 
proved to be the muriate of sodaf 62 grains the muriates of li nu' 
and magnesia, chiefly the former, and the reniainder muriute of 
iron, arid a small quantity of the sulphate of lime. 

The water from another engine sliaft of the same mine con¬ 
tained G-i- grains of muriate of soda, and about Id grains of the 
muriates of lime and magnesia, and the carbonated oxide of 
h-on. All the mines above enumerated are situated in tlie inte¬ 
rior of this part of Cornwall, and are distant several miles f rom 
the sea! 


Article VII. 

0/i the Depression of the Barometer in Dec. 1821. 

By M. P. Moyle, Esq. 

(To the Editor of the Aunah (f Philosophy.) 

SIR, JieUtojiy JVop. 6, 1S22. 

'■fcn^EiviNO a wish of Prof. Brandes in the Annals for Oct. 
that evenr particular relative to the great depression of the mer¬ 
cury in the barometer in Dec. 1821, might ae minutely detailed 
as it occurred in England, I Jbeg to give my observatiorn^ begiiv- 
ning wiUi the 24th of the month. 
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1821. Barom. 

Mean. 

Ther. 

Wind. 

Strength. 

Weather, 

Dec. 24.— 8 .a. in. 28'465 


37 

K 

1 Brisk. 

Fine. 

1 p. in. 28’285 

28*290 

44 

i: 

j Brisk. 

(iloudy. 

10 p.m. 27-‘Kk) 

— 

4.3 

N 

jVery brisk. 

Heavy showers. 

Dec. 25.— 8 a. m. 28*284 

— 

3S 

W 

jOentle. 

Cloudy. 

1 p, m.| 28-.‘j28 

23-316 

4.5 

WhyN'Brisk. 

Very hnc. 

10 p. m.i 28-.‘140 

— 

.39 

\V 

Brisk. 

Cloudy, ^ 

Dec, 20.— 8 a. m-i 28*38.^> 

— 

39 

NW 

Strong. 

Heavy rain. 

1 p. ni.l — 

28-4.'>5 

-- 

NVV" 

'Boisterous. 

jShowers. 

10 p, in.! 28*.'>5.'i 

— 

42 

NW 

Boisterous. 

iSliowers. 

Dec. 27.— 8 a. iii.j 28'08.‘l 

— 

42 

NW 

Boisterous. 

Heavy showers. 

1 p. m,l 28*787 

28-786 

46 

W 

llUiisterous, 

Sliowers, * 

* 10 p, in.j 28*890 


49 

W 

Very brisk. 

Cloudy. 

D,c. 2H.— 8 a. 111,1 27'872 

— 

4.5 

SE 

Boisterous. 

Heavy rain. 

K) a. in.; 27-.8;l0 

— 


SE 

■ Boisterous. 

Heavy rain. 

11 .a. 111 .' 27-020 

^ - 

.50 

SW 

1 Boisterous. 

Heavy rain. 

1 ]i. in. 27‘1>)2 

27-7.48 

50 

.SV\' 

I Boisterous. 

81unvery. 

' 7 p. in. 27*744 

— 

— 

8W 

Boisterous. 

Wiowery. 

• lip. ill.' 27*821 

— 

42 


Boisterous. 

Showery. 

Dec. 20.— ! p. m.! 28-742 

— 

47 

NW 

Boisterous. 

Rain. 

Dfc. 80.— 1 p. m. 29-22() 

— 

50 

NW 

Brisk. 

Showery. 

.21.— 1 j). m.: 30 0,8.4 

— 

49 

NW 

Brisl>. 

IFinc. 

' • ^ ^ ' 


On tJio 2<S<h, tlic mercury was at the lowest level with us, 
thuu'ih it appears to have been on tlie 25th on tlie Continent. 
T!to l!»:i!j;ht.s iaken at lU, 11, aiul 1 o’clock, were by measuring 
lh(^ o.htunn of mercury I’rom its surface in the reservoir by an 
acx-uvati*. rule, and not by the graduated plate affixed to the 
instrument; but the reservoir is so large that ev’^en this great 
{>li made but 0'0‘>4 parts of an incli difference in measuring 
ilhv rhr <letac,hed scale and the affixed. 

! should in the next place state, that my house, or rather the 
site. !.»f tiie barometer, is 105-30 feet above the level of the sea, 
lor wliicli elevation there ought to be an allowance of 0*104 inch 
in the liei'-ht of the column of the mercury. This will reduce 
the, lowest height to 27*510, for 27*620 — 0*104 = 27*516. 
This deduction should be made from all the results given by me 
Ibr the true height. 

I am, Sir, your obedient servant, 

M.P. Moyle. 


2 o 


Neu' Series, NOL.iv. 
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Article VIII. 

Aatronomicdl Observations, 1822. 

By Col. Beaufoy, FUS. 

Bushel/ Heath, near Stannwre. 

LntitiuleSK- SV 44-:i" North, UmKitadt NVcst in time 1' 20-93''. 


Oct. n. 

IntincTsion 

of J upiter’s 

; third 5 

nh 

•27' 

11" 

jMcan Time at lluslicy. 


satellite . 


% 

17 

28 

35 

Hleati Tiiiie at (Ireenwielt. 

Oct. 22. 

IimmTsioJi 

of .lupiter' 

s lirst ( 

U 

10 

27 

Mean 'I'ime at ilusiiey.. 


Kalt'llite. 


. 1 

14 

n 

48 

Mean 'rime at tireeiiwich. 

Oct. 26. 

Immersion 

of .Fitpiter’s 

Second < 

7 

27 

42 

iMean Time at Itushev, 


satellite . 


.? 

7 

2t> 

o;i 

Mean 'I’lme at (ir< einvi(,h, 

Nov. 2. 

Ijnmersion 

of .litpiter's 

second < 

10 

05 

.'19 

nlean'I'ime at Ihislicy, 


satellite. 

. 

. } 

10 

07 

00 

Mean Time .at ftr a-i) wich. 

Nov. 5. 

Iimncrsion 

oO Jisjijter 

l- first t 

17 

5S 

02 

Mean 'J’im.i- .i' llnsla y. 


satellite.. 


. J 

17 

59 

y.'i 

Mean 'J'inie at liieeiiwieh. 

Nov. 8*. 

Emersion 

of Jujjiter’s 

third C 

9 

15 

02 

iMean 'I'intc at Jlnslie-v, 


satellite . 


.? 

<t 

16 

2,1 

Mean 'i’niii: at (ireentvief). 

Nov. 15. 

Immersion 

of Jupiter’s 

. tlnnl C 

0 

28 

07 

.'Mean Time a( lliisl'-ey, 


satellite . 


. J 

9 

29 

28 

Mc.in 'J'inie at nnenvieln 

Nov. 16. 

Immersion 

of Jttpitcr’ 

3 first f 

S 

-1!) 

:i.8 

jMean 'I’iine at lloshev. 


s.'itellit.e.. 


...... i 

h 

50 

59 

5Itan 'i'imc at {.ireenwie!;. 


Article IX. 

On Cofupnioid luleresi. By Mr. .Tumrs Adams. 
(To the F.ditor ol the Aiit/fi/s o/' Phiioso/dn/.'} 


SIR, Sf'Hii . near /‘ItihUiulliy Xnv. 4, 1^22. 

fr you can alhnv t.hf- f'<dhi\\ 1112 ; roitiifxl «■!’ umnonsfrafino the 
priiicipal theorems rh’ compouiui interest a place in tin; Anuais 
x)j Philosophy^ I will thank yon for its itiMcrtiun fherein. 

1 uni, Sir, \ onr hnnihle servant, 

.1 A M 1. s An A M a. 


Article 1.— la t. he any principal sum put. out at compound 

iiitei'fe.st, to find tin.' amount in u years. 

Let * he tlui increase or n/fcrest <>f 1/. in the first year, tln n 

• Acfording to the N'.-iutieut Alniunar, the cintrsion should iidvc taken place at 
■Ji. .30' 32"; hy the Conllai^>)»lav: (hs Terns at 7'' 38' L>', but the .tetuaJ observation 
liivurreii at Ih' 2J", 
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'vvirf 1 4- ^ — amount of \l. at the end of the first year. In 

lil/c manner, 1 -f -4. I 4- '-^ — ^14 = amount of 

1/. at the end (.)f Ihe si.'cond year. 

(^ ^ 7) ) ^ (j (^ ^ ~ ^ 7 ) ~ amount of 1/. at the 

end of the (fnid yf.“ar. • 

-4 * ) t + * j fl 4 ^ y -=r amount of t/. at the 

<;nd oidlie fourth year. » 

f I 4 '•) — au'.ount 'f ]/. at the end of the y<th vear. If the 

'' r / 
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;Uj ilstMi 
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f .\c 
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imnd'ff ^ 

Oi resiiOU' 

'iuL 

r t.> i hi ».•' 

IHIUI' 'll lo J,'. 

r if X 

•-td42d-M8. 


4,,/^ 0, —'f,, liijd tlu- jaf'-rnt sahie "t h, dnr- at th.e tmd of ;* 
veal'-.. 

■ . , ,1 \ 1 1 1 ...I. , V, ...... 


i.ontiii 

(0 0.4 the 

senes in Avl 

\ , dowuv ■"•ds, wo h 

/ l 

V 

1 •. 

+ 4 

amount 

< 4' 1 L \ yi uc .since. 

h 

\ 

. '4 

r 

- ; auaum! 

1 4' I /, ■? vi ars sinee, 

(1 

1 ■ 

. u 1 

t 

r- amount 

of I /. d years .'.iiice, 

V 

J 



(' 

^ :.) ■ 

-- a mount 

i4' i/. 1 years since. 


^ ~ amounl of 1/. « years since. 

'riie last (>yj>restaon Ik ice, multijuied by the jainci|val P, and 





i'; sor 
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' — r will o'ive - ^ ■ = amount of P ft years since, ov tlie 

wresent value of P due at the end of n years. 

' 4 .—If the payments ot interest be supposed to be made 

at ffi equal intervals in a year, then will ^ ^y„,. 

Art. 2, If P = 1 ^- inrinitcly great, then will 

*r* «'’'■* r 

' = 1 — n 7’ 4- T—- j .5 4- I J ,4 

/ rV-” ^ - ^ ‘ 

(’ ^ m) 

= anumber corvcspondingio the common log. — tt > x b> 1 - 14. , 

5—If th,-vinncM.al l>,msten.l nl iiiotasil.-'as i» An. !. 
Ar,™.:,. in Iho sum..- .uti.., sh;>U!.u.e. l.y u lik.s mu,,,,, .- ..i 

.-ousomug, P (l - = 1> (1 - 'V - S 'i": 

1 ” 


-p is-c. 


iu t! years, and 


H vrars. Ucnco il aviu-ars, thal »li..u i.u- lu.m-'l'-.l 
i^liv increas.-.l l.v tlu. Ml,,.,, oflh.- .uU-i-.s,, tl,.- ,ucs. nt a. 
„f\> f. be n-cJiveil « vours h.mo-j «.ll <’l i- be .. .. 

ttviu P- so, ol, the cou'ti-ui-v, wlieo tbi- i.lliuif.ul .s phil.mie.iy 

dlmimshe-.l lU., .nteres.. 'b.^ .. , f. 

be rccMHvecl H years hencr, wnl bl ,_4'''^?^' 0<|■‘ • _ 

(P—Ifiu Arl- i, m P “ Pi ^ ^ ~~ 

therefore (I P >a. 


pri^seiit lalue of P at the end ol 


d,.(. 7 .—So likewise in Art, If [ = S’li'-u ''■'H I'd 


• /' > 


. ^ therefore (1 


!-)' - 


find the itmutmi *>f W. ^siyaliio every ?; ye-.iOs (Im 

years, the interefh payable yearly. 

et'l/. represent the sum payable every e v< ai.-. 

M ;•)' aiuount at tlu: end el the tnst peiied, 

„ ;,uionnt attbe end of tlu; second period, 

\\ + , = arnoiml at the end of the thud period, 

^ ^ ... V ... - * . 

/ j ' “ uniount at the eiul ol the v peuods, 

then-lore, 1 + (1 + ')" ■+ 0 ^- ' + l' + + 

,1 , = amoiiutof 1/. payable every e years 

_(l f U -('le/r'-i 

during n years..('") di,-;..-! 

Art. 9 .—When v = I, equation (//) will become -^ - — 

amount, of mi mmuily of W. pm- nmmm lor » years, ami a x 

<1 + r)" -- 1 _ amount of an annuity a for n years. 
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Art. 10.—U iIk; iiil<;rest bo puyublo rn equal tiiuos in each 


year, equal ion (a) will become 




amount of I/. 


payable <'very v years, when tlie interest is payable ni equal 
Oim?s in a year. " • 

An. 11.—11 e = 1, and w, a.s in Art. 10, e<|u:ition will 
/ / \"'" 

('• ;„) 


h+'conie- 


(■' £)■ 


•atnouni of an immnty of \L per aniiunq* 


alien fhe interest is payable m e(|nul times m a year. 

Aii. I‘?.—It r, nn^lt ad ol repre'^uniiiiL'' a ninltiple <ii' wln-le 

vearsf repfC'^fut -th [lavt ul a ye:i.r, then vm 1| tlu> expression in 
\ti. i'.i ii> cajuie - \ -- -• - aiuonnl of an aninutv of 

'•f ' 

' J "' 

i/. p'l . auiuir.t, pay.i!-,te // tMjua! lime'-, in a Veaiy when the inie- 
ii.'O . j)ap ibf- /.''e(pia] tnnev, wili lepO'seut the- aimnity at 

I:,’-.!, )■! the tii o.o’i ■)} uir- 'inuteiv 

re ‘ ■ 

An. Id —T'i' fhiel [lie/.'/•eo/O ra/'e'- >f 1 /. pavadlc e v( ry r'yeai S 

' I i i 1 e ’' ‘ ^ I ■ I! ^, 




imi'iTst payable yearly 


(1 . r V 

pie-cni. i 

! 

! 1 ■ '1- 

(>res( !i’ 

1 

. 1 

- pi'« -ent 



1 

(i / !■■ 

pi cscni V■ 

tin 'elmo 

i 

“ d 1 )■>■ 

» (III) 

I i i-1)' 

y- - !>'■' 

j/ \ears - 

........ 




v.liue oi M. ai I he elul i<f the r periods. 


q- ,. 


! 

i'rrVr 




/I/ 7 . 1 I .—When u is iafunte, the* last expression becomes 

*. — nvr sent ^alile ol a lu'i'petinty ol all shell liiu's. I’or 

(I , .) i I ' ‘ ‘ 

in that case { I -i- r)' " would bei-ouie. mhnitely small. 

A.n, jo.AvViKii e - J, c.xprevssmn will beccTme 
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I ^0+»•>•“' _ present value of 1/. per annum for w years, and 

r 

Lri-'-i—— = present value of an annuity a for n years. 

l,;,lwhnn n is infnute, "'''"'■"^''5' 

„.Hl mav, tho.otan., bo nO£;I..ct.-.l, tl.e last .-xpr.-ssam ,u tbat 
case w..mW bocom.- -- laesont valuo of an a.nun.y payabln 

rirl 'iT.-Tf the intei-fst be payul.le ,.q«al umes ,n a y.av, 

- prfSfllt MlluC o! 1/. 


(> ' ') 


* \ m > 

equation (/A will become ' ^ 

V ' »i -■ 


payable ov. ty e y-ars. .ben ,be .n.er, s. .. payable e,«ul 

-= 1, a,Hi m. as .n An. IT. ■ ',H..tiun (Al -11 

" _j,result value »f\l. \ier uminm bir •; 

- ( 


become - 


(i t - ) 
\ m / 


■'■'='■'1"; ‘pi !!!.'ir'.,iu im'in'l’v el I'. 'lier .ne.H.m be p.iyalile „ Ihih-s 
in a year, linn -11 Hm e.yiaessuu, u, An. ITbee.nne .v 

f '■r™" 

'' .^ ure>eut Mtim-.iCan ummitv of I/, p-'r mmuiu, 

r>* 

( ' V * 

p,jaurn e,|U„i ... ahe„ tie nileve-. upayablee, 

‘■‘‘X'/,'apA\UH‘u'l'’=-'Ve, tbe last .A,u'.s-„.n -11 be.aa.ie 
f r \ 

* _ = pi'i i'eiit v.iliie I'f :ui iiiiiHiity (li 1/. jit-r ettiiiin*. 

wh^;nl>oth unnuiW an.! .t aic , i 

^ til.—Wben IMS infinite, ami H = i". . - iiillie, last 


A'-;,)' 

article will be infinitely small, in Ibal case ^ - ,,resent value eif 
1/. per annum, when bolii annuity ami i.ileiesi are Jiayable „ 
erjuai times in a year bm ever, t- ' e i i - ’• 

* . .e 1 • J‘ :4. .. .ilw.tk n: 


/ 

r \ 


(' 

‘ .J 

1 - 
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Vroseiif, value of the perpetuity of per uuuum, the interest 
payable in tiaies in a year. 

A/{, .2<3.—Jl in Alt. 1 n be inhuite.j then will - x 

u 

. ~ I'lesent value of tlu^ perpetuity ot’l/. peraiiniuii, 

(l - ’ - i 

V in J m 

when tht* aunuify is payable n times in a year, ami the iuteresl 

in 

^ I’or a lullor actaiuui ntitliis snf)|('ef, and for a vavietv' nf'jnte~ 
ristin-j; and nselni f san).[')!(''', see i\lr. I’laneis Ihulv's “ Doetnne 
of inttu'est and AnunUies/’ 
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P ^ A' •= decrease cf pojmlativUi la n year" ; thertlbrc. 



456 


Analif^cs of Books. 

7. 

VI. 


[Det. 


V. (1 cy .P = A', 

A I'i 


Vll. <'> = I 

vm. w = 




/. A* ~ l.V 
/. il — <*) 

I 

nt 


■t I 

If - = A', iheii will (1 — »?")*== from whence n =z / 


/.()-<:•) 


7H 


[/ . in 4- (1 — = period in which the 


population would be rtiduced ^tli part. ^If the ])opul:itit*ji be 

J> 

iticreasinj^, we shall liave by substituting in Art. 3, —- — 

population n years since ; and if decreasin;.r. w'c have ]»y Act, 5, 

]> 

(T~'e7‘ ~ population n years since. (See Air- Milne's Anniu- 
lies, vol. i. p. 103.) 


AaatcLt: X. 

A S A 1, V I’.'I tij I>(>(>K''. 

Pfltiost)pl>.n:(tl TriU(.<tn >notK nf !fu- ixourl .Scjc/e/y -■-/ /n» 

i'S’JO. }'n/> IL 

Wi. hasten, !)V ou<’ prnnijjtitude- in the .‘malvsis nt' flii'- part^ 
vvhich has jus* be u jmblishc'd, tn c.nnipe'inate t'i.>r -.mr laidmess 
in reviewin'^ the t'nnner (sne. It eeutains the li.illowine, pa|n i-’ : 

,X I X . hi i pen/nvnt ^ nn'l Oh.-vrmltom un I he i )i>u'h>piiieii( 
Aliii^ficlinif. Br<ij.tcrfi>‘< n/ Sfeei tnuf Iron hi/ /*e/ef/SN/'e/. (jy il- 
liain Seoreeliv, -lun. l'isr|. ((Aannnmir.aOd bv Sir llumplny 
Daw, Dart. f^RS.) 

Dr. flilbert, sn early as the yi/ar MKjH, dise.nvred that imn 
became sensilrly niaeintjc on bcni-j^' liamna red and diaun nut. 
whih; iyni2' in a nntlli and .--enfh direeticai; " but. .Mr. Sciu'esby 
cann-'it rliseover ‘Mhat any maii^iietical eillel by iiainnu riU'j; has 
been ji'oflnetjd lieynjid that of neeasionin^- a deviation in the 
compass iua<jje, or of <^i\inci; f(> (loatine; I>ar-; or needle.s the 
power of eoutominie; llu'ir position to that of the luaj^nel.ie. 
meridian.’^ 

Mr, S. liaviag; aha ady snceeiah-.d in flet(;rminine, in a e'n'ut 
measure, the j)riiR;ij»al la.tV.s by which tlu* development and 
destruction of laaenetisin in iron by piuxussion, .sct.»weiinjj,', 
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hendiniT^ &c. arc ”’ovcrne(l,” nnd wljich liavo been pub- 
lisiu:d in thr hdin. Phil. 'J'rans. for lS-21, confine^ Idni.sojf. inthc 
pri*;sciit cornmuuicutiun, ‘Mo t.b<; application of tlusc laws to 
practiced uia^notisni;ind ipaiiicularly !r) tiie coiistruc.ljoii of 
nisiooois, vvitliout the use of any inaoficti/.ctl suii.vliiiUM.’' 

“ 111 1 ‘xaiiiiniiiy; the luayiiflieal cOi-cf. of pcrcnssi-)!! on diffcri'nt 
kinds ol iron and sled, Iwo ti'sts vo-n- * injiloyid ; the wei'dit^of 
iron th-.il t,he body wonlil fil't, audtlic ijuantity- ui'(levialion that 
ft woifh! pvoduec tjii u inay'ni't.!i'. lu'cllc wlicu pioM iited to it in a 
C'citani po-itioii, aiid at a, ceilain ih't.inet;. ['’or lln' hrst test, 
ciommon iiMnnads olhldhTi-nl si/.cs wfic uanlo use of: tiiey we.vft 
of the vMiyhts i.f 2, 1, b.'., 11, 2 1, iw, io, -Stb lot), and IbS ors. 
I-or the purpose ol sec urn a.'’ a Lp'''’d and uiuforiii eoet^act. with 
the niayiu'lr/i-d bar, the oxide on the lauls ot (in- nails was 
re.ni'oved by un-ans oi a. fine hie. atid the exIreniiUes were then 
pore-bed by ^abbnie Ihcin on a/furkov stone, d'hc si cond te'st 
I em[iloyd c c( I f .f a board, two ft el. in lee.ytii, with a lonyi- 

tudinal hue down 1 litt uuddie divid'.'d into inelp-s. and a se.nsibii; 
pe.eivt;! e,oui]i'a.ss, Toj^uard. ay.amt llie etfects of 1 lie niaynetisni 
of po-'i( ion, I li*' f;iuit!ai biu' of the blend >\a,s plaectd oxai'tlv in an 
e:es! and v.ed direction by tile, e'onip-iss ; aud as tin* board was 
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liar; and bxfoie t lie deai.n n a tiolv [>ta; « . 'l,-.,j!oh-s weie etpu- 
ib''!ml loan (In.’i»ar, 1 h>: distuuee wa> i '((tn.bci' b\ t!ie scale 
on the board, and. aUvavs ie]jreseii!ed the spaee t)et\veeu the 
iiorih 1 nd. or neai* -1 end oftlie liar, and the eeidreot the coiu- 
pa--;, 'i'hi ■ i-liaaitner,' Uiic a's, ■ et.iph y\ > s; ; ''■■■). 1 , >■! 22.'iUiei's: 

\ o , y', ■ d I 2 onnee-. ; a in I o. d, oi ' 11 anee'-- e. < e.O! f.. 

\\ 1 i h ( 1 ) 1 -; a j.ipai a t m , a number ol e \ pc vine n a i' jx'i b' lined, 
;e\'er;d fabhs <il which arc 'iicu: ;m'i lluii eyanaal rc.'.uits arc 


st a! yd 


a'- io!|ii\s,' 


b; t< t I'lea I 


bar 




wceylhn-: od2 yiaiiis, lifn d, aflcr re'peated hannni riim on jicwler 


biii could i'oi be mad' 


inches lony, and 
“11 

t .) lift a nail of 11 


and st< me, b ' e.i ain 
yranis. 

“■ 2. The saiur bar liammerod vertieally upon a parlcair poker, 
also held creel, after 22 blows. Fitted with tlie lower I'ud, 
VNhieh was a north j)uh', SS oiams ; aiid on imm-j; a iavyer h iiii- 


jui'r, reeeive 


'd a cousiderabie increase ot power, pioiiucinp; n 
deviation of i lie coinpa IS, thri'e imdu's distant, ot o 1 tieLMecs ; 

fuitiier ha.muicniy'b d' was. found, rallicr dnuiinslicd titan muk.;as- 
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ed the eflect. On the bur bciii< 2 ; inverted, so that the north pole 
was upward, the luagnotisui was \rry nearly destroyed by a 
single blow ; while two blows ohangi’d the poles, lluinmcring 
the end <d’ the bar in the plane ol' the niagiietic (ajuator also 
dt;stroy<al the p<,>iaritv ; hut the elh;et was not Inlly pr'a<iuee<l 
until inanv blows had he- it struck. 

When the {>okfr lia<l been proNiousiy hannnered in a verti¬ 
cal positi(jin an inercaoC ot' magnetic ed'ect (,»n tlie bar was 
ol:)tained. a single blow la ing mov sutlicienl to enable ihr? bar to 
lib, about ‘Jit grains ; and wiu'a the (-nd was hainnn rt d into a 
wind (it’eiip, so as !»(' t asilv hnitscd, the bar was by blov 
rendered capable i)l litting’ helwi'cii i.U) and dO giaiu.s. Atit r io 
blovv.s, the* highest elh-et olitaimal in all tho e\j)eriim,;nt.s was 
produced, tin: same bar readily lilting a nail of ISS grains, being 
ueurly one-third oi'itsowu \siigiit! 


“■The inagnelisui bv pcix'ussuiii was found bv subseeuenf. 
expernnent.s to la augim iilnl wln-n !be Icoglb of flu* bai.> was 
inercased ; thus a fpiat ier~inrh < \lin<h!i ;d bar id'.'.trcl fna nteiu s 
long', alter K'ceiving JA'anail blows, vu'odufi-d a, deliia iion of 
the n«';cdi{‘, at. the det tan'" <d ibree mcbcs, e-f id , ami idfed f>‘ 
gra.nis. .Aiioilua' j.-u ci- "I tie- s.iiut^ li,!)- mm !u s biteg, after 
Similar treafm.-ut, piotiueed a i(e\i-,itien nt' J } . ami iifn d-d 
grains; a.mi a, t.hinl bar <.>1 the >a!r.e knal ij iiiele ^ hmg, after 
Ji 1 si;ui!a.i' bk i w s, eeea'' a;e< 1 a < !■ - x a 0 ion of j f.- t < .uipa '> < *1 -f I", 
atnl easily bfCti <sS gr e;,^. j Ij, .-borti-.'O b.ir, n wve-. ol>".(i\ed, 

I < cei \ ed t he t iiif iai( ( t b'v ! b' ' In '■t t W o bf ) \V ■> 1 a it 1 i n < >1 in i s 

ciiulinmal t(' msa* aso (u » n. lev as tin- peints-iou was eont limed, 
'I bf.'se bars did tiof, ava* apowe)' (-(jiiel |o that io'>t used; the 
tiiusc was pF'(foanlv tie irgiia!'-! jia;d;ie-s. 


d. A .^//e/zg An/.';/a J po I pei i V I e m p( I'ei i . W a s nilUl'id Mi wha! 
»:ver position it ie.ainneied, but. mo..; rajudiv '\iien iben.-aab 

poh.* was upward. -\!ler no f lu 1 lu r dntiinuf e ai of it < uiagiicK'-m 
rajuld be pioenu e.j \\iih tie- vouili end upward, a ipaick !o,> o| 
power was t.-lia-ct '• d b'. haiinneinr^ if w i i b 5 be mu I b pob - upw.ird. 
l»ut after the magm lisui liad been redma d to ;i, <’.‘itaiu cxieid 
bv haninifiring in bedh position-,, the. powe'- iieeaine j.i-arK' sta- 
tu.marv ; so that on .'.ttikiiig d in an\’ position with the s.uue 
banniier, \ <,ry little idi.iuge of lo'eusil v oeem rod.'’ 

Besides t iiesc n suit I be an1 ina- nu nt lous l be einct o| jx-i f-.iis- 
sion <m se-tt .sfe, l (uogm-is. on soft non not magnet r/.ed, ami on 
cast iron, O//* of flu' //>■'•,' cap ddi; of lilting' iipwjirds of Ittdd 
grains, when j,-l,ie,.,/! veilienliv upon tin-pnki r with its north pole 
upward, had its inagm.-tmiu destroyed by five blows. A bar of 
sofl non ol t.hv; sai.ie -.n’.-,; and b.ru) as I in,-steel lair fast descniied, 
arid •.vetg’mi:..'. about f.'.'d diaitts, v.a-. liauoneied fora consKleta- 
hie fiui'- wbn>. ivM \;i'icc;i!ly Ujam lim po-lor. 'I'be gn.'ales». 
eli;;ct winch he v.ould prod.ufa; w n b iim large banunei was a 
rleiifa.'tMin ot liio eompass ina 'lic, at the rlistance 'sf three luchet', 
ol ibrb grcrs. In tins .-fat'.-, it lilted a n.ul of dj coamn buf 
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ref’ftscMl ouo of 11 gri'nis wcipht. A siinilar har of cast-iron 
bcoajuc capable of lifting'87 grains; and after it had acquired 
this power, its magnetism was nearly d(‘stioycd by five blows 
with Jheii(>rt.!i po)(; upward, 

'I’he. siroug magnetising elb'ct of pereussif)n on s(;rt si'-ed 
mdiicetl ;\fr. Seoresbv to appiv (be jiropeitv to tin', formation of 
magnets. In aceoinplishing (his (dfjf'et lie look parlie.ular eaja; 
tiiat no magn>'tie. sub'.tane;/ should la; usetl in tile jUMeess, 
wiueli ho de.so.fdies in tin- fviUowuig teviiis : 

“ I |>roenved (.wo bars of suf(. steel, 8(1 inetu;s lungg and an 
irto.h broad; also siv odie-r Hat bars of sofi. sleei iS iije.i.'s long* 
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tradlcllon to the belief of many, 1 hut the liitler do not take pliice 
aftta' l!u,’ e.essution of vital aetion. 

XXI1. Off till- Alcr/itaiisi/i of the Spine. I>y Ilemy fairie, 
l^sq. Sui:j;eon to tlut I’ouiulling, and Assistaat-Suri^eon to 

St. Ha.rthi'ioniew’ri Hosjiital. 

Mr. Kai'Ie’s aee*>unt of the oxfpiisite mechanism of tiu; spine 
ai'd spinal canal in hirds^ and liis illusliation from it of the phy- 
su)lo;^'V and jiatiiolo'^y of the Iniman sjiine, ciui scaicelv la 
abriOiJCi-d ; and iiic lii.- l, unaided by tl.opiate, W'onkl be iJinU-ultly 
intelli'xililc'. 

‘ XX ill. i)j' !]‘f irhici' ns-<(irla(e. the Aliibclrx uf the Lite-1 

in the. Actof IhcnlSp. ‘Uhn/u;, (uut ICa prr.'iiion ; Itcinu^ </ 
(.'on/iniutt/Of/ of ' the .B//p<’f on the Stn/c///re nnd I'unrtions of i/n 
Xivre?. l>y Charles Ih-ll, liiscp (C.’onnuunu’.ated by Sir llnui- 
phrv Oavy, ibnl, 1,1.0. PllS.) 

For tile anatomic'd and ]»hysio(oixicai liefaiis here yivtiu and 
their applications to patholoo'Y, we must refer our rt adei'-- to the 
memoir itself. 

iVIr. I'a-ll ndunns ns in tin- eoninjeueemeiii, “ tiuO alri.'adv 
practical bem.bis jeave arisen fiom liie fonina' ]ia})em that ih. 
views presented Ihete, as coiinecled \viihu,emr.d .sei<;n»-e, lieme; 
ca.nied iiilo jiractice, have eualilfai I be piivsician to make more 
acenrale di'tineli* in< of dis(;ase, and the suripjon in imm in-.r 
riefra'mitv, to avoid jirodnemo distortsoo. ' 

XXI W J'.i fn/i i/vr/f/ < /full { ft/scrnif Joz/b m/ f/'/c Sctcci/ ISt/h- 

sf<.i//r, (fitil f/b lSofl(lif'^,(l}/(lon t/ic Jojf/totl/on of l>v ihe 

Jli'jht lion, (leorof Kni)\, FKS. 

V\b.; arf‘ informed in the I'ominenci'ment "I'llns papi i, tii.d lh<- 
localitv eifthis mineral, tmd lln- sinunlantA' of Us r;\tt. ;nul < Icarae- 
levs, ha vimx (seited the rnnosjl v < >1' the ant hoi, he took ad v.mt ae;*' 
of the I'aeibties a*'’orded by tin- libcrahty of the ]{oya! Soei<i,v of 
Dublin to make ari analy'-is oi n in iin ir laborao)j_\ ; and after 
mtikino; ^()me observations on fin; vaivinu' chaiacfers oi' Ibc 
Xewrv |iif chstoiK', and nnni ioniun’tlnit I3r. fitton socmsioliavo 
overlooked tuo stnlvinn’dial',iclojs of it, the b//n U aid stioire, 
*iilv t’aslty lio o|\(.,'s fvoin the I lansaetious. oi the (<ed.‘e,ieai 
Soeietv that o' ntlemaii's drseriptam of it., site; and eliaia<'t('i,s. 

jVli'. KiiC'X adds some fnilhor j^ai tieadars to Dr. I 'iMon's 
Ino'ic.al sf ate-menf, and a iia a e jiai t le nlar account </! f he eharaetei s 
of the stone it'-elf. lie obseivi'S, that “ a!th(/ur.’.h the }m mdi.ir 
c.liarac.tei'of tills varn Iv oi juf ilisl one is its smell, vet, I bdieve, 
it dilhrs from all otia rs, nielndiny,' those from Arran, in tlie. 
/h'lfrcc in which it is di^jio^ed to divide into thin lamiiuj* ; its 
proiicncss to disintegrate, and the re.i^niai ity (,>f its rhomhoidal 
I’rapanents.” 

A pi'at; o!‘tile-compac* speeimcn lost 7'7,o p(:r ciiit. by i;.pii~ 
fioii for lialfati hour, was clnmoeil iii colour to a pitch-brown, 
ictainin:.^ its lustre^ and, witliouta,clually l.!llui;.^in pieces,upciied 
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iuto thill sl-.iiy frap^mcTits ; 100 ^^ruiiis ol'lh.i sani,i inihic nowdi-r 
w. rc exposed to a wlute lieat in a pl-.itiua rmcibh;, ;in,l w.-iv 
.•-opvcrled into a very paie ieek-oicen -lass, lesiia^ IQ p. r real • 
'>J() i^rs e.Ku-sely pmvd.aed b,,ai- i-ai(^,l n, a oMnlvd -lass 
yie'lded l<) -vs. or /-‘i/'i/ per eeat. of a euloialess Ihild, lia\ia‘.- 
a -!i-litiy biluniiuous siaell, “ I'lie stone iiuely isiv.dercd and 
piV))eele(i ou na iled nitre seialillalcd u little.” 

Mr. Knox a.e.vt proia-eded to asce.rtain tin* consl iiui.nts oldTu* 
inin-tai, folloM'In-: the na thod of Klaprt)lh in liis anal\.-is of Oie, 
j-iti’lisl otie Irojii iMejssen, vvliieh an.dv'ts lie delails T,i (bus 
e\;iiuuiin'y ibe Nt;\vry plteUstone. he obtained neither laaii'enu 

ntn' ina,:nesni,. 

I'ja- ni:!i-io ic si.jiiihon -iive-f.ed ofsiliea » vapoi a1 in.. ',\ilh e.in- 
'ad(!;'.‘>!e iipahlv, a, h' u.k pov. dor srp irati''( froui if, '.diie’i u.i'-. 
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b ad, ;Mi. Knox, fo>r On' jnirposti ol’extraetin.; 

Oaf -rain-. ■>! i!u’ pulven/ed sfone in (bliile nifiae aeid, taking ap 
liV wafer the- ^a)!u!>l<' p-ai! hen lb-' dual laid ln'oii driven oil', and 
replaein-' fhe u<’al this pioi-.ess ln'in-' ‘‘ i\'j(ea.1i d nnfd (ho aeid 
si-eni^-d to have no (nether < Heel. ' l>v tins method, / 'To -rs.ot 
iiiM-aie ot'soda 'vveie e,blaiued, -'ivin;;''J-Sd? for soda. 

We apprehend that we shall he sii|ijmi-!ed iiy the testimony of 
all pt.rsons who are v.n.-a-d in -analytieal elu.nhstry, in allirminj, 
that it is niipossilile to extiaet fioin a siiima.nis eompoimd the 
Nvlmle of the alkali wliich it eonbanis 'oy this mode of opeiatine-. 
As to the result }>v miu'iatie acid, whieh file aut hor adduces-is 
eontinnat.nv of the abo\e. Ins .laleineirt <d’ it is meoirect; he 
obtained live -rains of ehloride of sodmm, wlueh, he says., 
“ makeofilry soda, or oxide of sodium, iMSlhd, bein- uwxXw 
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proportion 55’5 to 22; but 1*98198 ofdiy soda produce 2*8'<044 
of hydrate of soda, the state in which it is probable the alkali 
exists in the stone/^ 

jNow the nitrate of soda obtained in the first operation being 
an anhydrous salt, the quantity of alkali indicated by it is of 
dry soda, mere oxide of sodium, and not of ihe hydrate ; so that, 
in reality the results of tlie two processes <lo not agree. 

During the process with muriatic acid, a yellow substance 
having a bituinmous siiieil, was eoudeused on the inside of the 
silver eovcu’ ol a crucilile; atid tin; alcohol which had been 
‘ euipkiyed to separate the cldoiide oi’caleium iVorti that ofsoilium, 
deposited on evaporatiiiii a ilaik oily suiistjuice, wliie.h bad “ fni 
eni|)yreuinati(- smell, was insoluble in ether, but diss<dv(>d in 
s[)irtls of turpenliue, and iutlamed with ditiiculty with a thick 
smoke, and pmigtuit odeiir. Napiba dis.sol\ed it only in [.art, 
and (diauged the e.olou*’ to grass griMui.” 

Mr. Knox next'enden\ounul to obtain the bit.inniuous matter 
of the stone in a slate ei‘purity, and to ascertain its ({uautity. 

In the first, experiuuait, 4-S() grains of the <lark leek-greeu 
slaty variety were strongly heated in an inm retort, to which was 
attiiched a bent <gtin-liarr<;l, with otluu' neciossury apparatus. A 
quantity of gas came over, and when the retort had aetjuired a 
red-heat, some waiter; the lu’ut b(;ing urged furtluir a slightly 
coloured oily lifjuid appe:i{.tai. 9'he gas consisted of <^ari)onie. 
acid ; of hyflrog'cn, which was judgf d of by its iuflarnruation 

and of carburiitted bydroe.iiU, w Inch was tested by o.vplosion with 
oxy*jen gas. The recinver bad gamed 7*S1 [>er (icnt. The oily 
fluid Inul the smell of tobacco, and burned with a similar llame 
to najitha, Tlit; waiter was ni.itiier I'cid nor alkaline. 

In airother ex[)(‘riment with a glass refoit, 2*88 [ler cent, of 
pure futimum wa-ve obtained : in another, Itit) grains of the slaty 
compact, variety lost by ignition 8'() per la-ut, and upon fusion 
into gbiss 0*b more; 480 gjaie.s of the same wc.re distille.d after 
the waiter was expelled by ignition : bitumen came over, and 
after the rce.eiver was removed, si.nio inon; drojiped from the 
retort: the latter bad the sanu* smell of tobae.co as the foniu'r 
products; tliat in the receiver smelled more ofnai.tha, and was 
volatilizable by the beat of tl\e Iv.md. 

One bundrml grams in mass (if tlie^ Mcassen pitcbsl(.)ne being 
ignited in a pljitina crucilile, opened in tiic same manner i'ls llui 
compact vari<‘t.y from IVevvjy; o:i /itsion into enamel, it lost eight 
per cent : 400 grains being distilled after ignition yielded a small 
quantity of liitumen nuive volatile than any of tlic former, and 
liaving tile smell of naptha. 

One hundred grains of Arran [litclistonc being fused into 
glass, lost tive percent. ; 400 grains yielded on distillation some 
water, wit.li imiieation.s of bitumen. 

Respecting tlie latter substance in the Nowry mineral, the 
. .dewing remarks .are made ; “ It seems to consist of two inflam- 
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raable substances, the one much more volatile than the other 
btt£ both inseparable from the stone, except at a heat approach¬ 
ing, if not entirely amountinj^ to, whiteness. 1 imarrine that it is 
in cornbiuatioii with the iron, as it seena ti i,i to acconi- 

pany the solutions ol'that siihslanco, and to inoddy the (>olour 

and magnetic properties of Mk; metal.If it should he found 

to be a new siibstanee, J propose to call It J slaudd not 

he sniprised, how.-,-. t, judwing il,r smeii, and its hemo- 

separable iroin water hy evaporatl.ai, il'it were found to conlai'r 
nicolUH' in C(mihmalion with iiaplba.” 

J^csult ol the analysis oi t!u; jjite!istf»no of Newry : 


Uil 


Silica. 


To-hiui 

Alumino ............ 


.. 11 • ')()(> 

l-ime.. 


1 • 1 HI 

.Pro(').\itte (d iron., 


.. o-cdd 

S.,da. .. 



WaAer and bitumen ,. . 


' hOaSId 


’flu, niass u iib lt remained in ilie n forts aO. r the distillation of 
ihis mnural \v:>,s/.,7;/.o<e, bavins t he/-oj, ,ur, ievily, and magiietie 
proptafu'S ol the natuial substaiu'e, aiui <leeeivin<’‘ artists to 
whom it was presented as such. - J, app< ars to be ;re.mdit ion/' 
says the expi rimeiifer, “ in eonv. rl ing a sJt/ne into pumice that 
It shmild contain a \ola<iIe substance, w hieh can only be nunoved 
Ipy the same d('gioe oi' heat uhieli is at the s;,jae tiine necessary 
h.r piodtu ing tliat sm-I ot Mual-vifnliemion in iln: mass which 
rejK.leis if, r'>inat'!!I, Itaid. unit jiorous. S^aine greenstone 
which had lost I-2oper <-ent. hy ignition, was treated as tJie pitch- 
stone had been, ami Ixa'ame coinerted, partly into a vesicular 
glass, and partly into pmniee. ^ 

rdf/(//{'< (,.// //tr ( /if{)/^r< the f'.’gg dndc/'H^i^rs dtiyhd' 
Jnruhatiod id the aidUdOd. I'oir/: i/ldsf rn/rd />,/ dNciosanncdl 
JJnnridgs. Hy Sir fheraid Home, ihirl. V'iHhS. 

Jii tins coumnniieation, the progress ot tln^ bn-matioii of the 
chick. IS t!fH..ed, step by' stt‘p, trom Jm; first ajipi'aram^e 
of tlie molecule found on the yolk helbre it leaves the ovarium 
to the complete evolution <ii all its parts, aiul its leavim*' the 
shell.’. I lie details are illusl.ratcil hv a smies of microscnpieal 
delineations lay JMi, Jhiuei, anti canuot iisetuliy ht^ given without 
them. 


i'^ir lyveranl proceeds to illustrate from tlio results of the 
investigation, (he processes by which tlm human fcefiis ami that 
of (piadrupeds are lormed, st.>me circiimstanccs beaiig coiunion 
to them, and those t.mployed in the biiil. 

XXVi. Sudic (.)(>srrvdtiods (dt (Jtd)'(isiVi’ fStihlitUfite. Hv John 
Davy, MD. FUS. 

Dr. Davy comnionces this paper by observing, “ I ainmot 
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aware that the opovation of light on corrosive sublimate has yet 
hern iniinitely considered. It is known that the iifjuor hydrar^ 
gi/f'i <>x^/nur/af is of the London Pharmacopfcia is decomposed 
by light; it has been stated tliat the compound itself, wlleu 
exj)Osed to light, undergoes the same change; and it has been 
recommended in consequence, to keej) it in black bottles.” 

With a view to acquire some precise information on this sub* 
ject, the following experiments were instituted by Dr. D. Some 
corrosive sublimate in tiiu; powder w'as t xposed to sunshine for 
14 days in a scaled glass tube; no change was then produced. 
A solution in dislillcd water being exposed to sunshine for the 
same period, calomel an<l free imuiatic acid restdted. ‘‘ Sou>e 
/ii/i/ur In/dyti) ijrifi } (\\ uviKriaiis and solulicjus of corrosive subli¬ 
mate in rectiht'd spirit and in etiier W'ere exjiosed sunshine 
for the same time.” lu the former, cafome! wqs produeml; whili; 
in the two latter, no change took place. Oil of lurpcntmc bei.ig 
pouri'd on the subhiiiatt', and t.‘\'|)ose:1 to sunshine, had its liuidity 
.slightly inqiaired ; but the subluuale was unaltered. “ To a 
saturated aqiu'ous solution of corrosive sublimau-, a few drops 
of muriatic acid were addtul ; and to another saturated solution, 
a small ijuantit.y of muriate (if aiiiuionia. iNO cliaiige was pro- 
tlucerl in these solutions by the acli<ui of light iluring exp(^suio 
for three w eeks.” 


I’rom these rxperimonts it may be deduced,” eontiinies the 
author, “ that liglit alom* has not. the ])Ovver of decomposing 
corrosiv(j suliliinate, and that it dors not protluce tlic 
exc(!pting w hen aided by allinitics ol'a c-omplicuted nature.” 

In C(infirmalion of this eunclusion, some other experiments 
are related. It was found that 37 grains of distilled svat.er W(ue 


required to dissolve '2 graiii.s of coitosIa e sublimate at the tem¬ 
perature of .77 ' I’ahrenheit; and that its-dr'gree of solubility 
incrf’ases grciit'y with the teuqxuature. Alcohol, ol’ specific 
gravity uSlb, at bO", dissolves half its weight ol’the .same sub¬ 


stance ; the specific gravit y of the solution J-()8. ^'wtmty grains 
of sulpliuric (;lher, of specihe gravity •/1.7, took iq) 7 grains; the 
specific gravity of the s(.)lution being likewise 1*08. The solvent 
j>ower of ether does not appear to ho increased by ehwatiun of 
temperature, or diminished by its reduction ; the boiling point 
of the snlution and of pure ether seems to be the same ; and in 
the act of ebullition, the solution a]>pears to be decomposed. 

When a mixture of corrosive sublimate and oil of turpentine 
is gently heated, mutual dec.oinposition takes place. The 
results appear to be modified by the projiortions of the two sub¬ 
stances, When the quantity of corrosive sublimate is large, the 
whole of the oil appears to be completely decomposed, and the 
jHoducts are, liquid muriatic acid, calomel, and c iarcoal. When 
the oil is in excess, the part that (\scapes flecomposition passes 
over imprognuted with nnniatic acid ; and, judging from its 
smxll, appears to contain a minute ijuantity of artificial camphor.’’' 
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Dr, Davy believes “ that clian^es very siniilai| take pJacc when 
eor.»()Jsiv{' subbuinte is heated wilb other oils, ])otli volatile and 
lived; ’ and slates llie (‘\|)(a’ijneJils on wliieh ihiit bdier is 
loiitnh d. 

lb.; tb.en says, “ lu a jiapc'r j)nb!islied in tlu: Piiilosopbieail 
I'laiisaelioiis bir IHl J, i insAo nolice.d the aJbnnly (,V inuriati(i 
a<'i(i I'or (• '.i icsivtj sublinjaio. 'I'lns sohtfion may bn ct w.sideivd 
a,s eoii][)osed ('T ) ! pi’ooorlioiis ol’water, 1 innriati(! ;;c,id,'^' aiid 
1 salt. In the; act ol’ ('oniiinLn lieat is evolved. y\l, 7 1 •' this 
solniion is o(' speeilie. praxily 2-112. \Vlu;u its feinpcM'anrie is 
lonovd a imv deprees. it sndtleidy l.iecojiies sidid, and li rms s 
jii'jss ('!' delie-ate lusalie (‘rv slals, xx hieli rajudly mi ll, wlien ib. * 
fontaii-ii!;;' Vi ssol is b; li! m the warm haml." 

I ir. .e/a \ v .'a 'J advi.O't )tie i onrmoii st a! v imiil ins\>ifiri' 
tie, \\ o; is s. 'e*\a* fi \ .-sabh m hi- i- , .hibh ■ in t lie sai! plan .e. a. id 

3)! t •; 1 s • ; n •: d , 
ovpi rima; 

(I! tilt.’ iI;, ■ V f Iit. 11 ! I •, s Hill ( V j'' 1 1111‘ 'llt s vv ); n']t 1 1 ■;jd 1 11 ei.ii'i (>l 

rale, an op:,a in ionp ;.po isi'.i rlaiiieil, that nitiVialc (vl ainuioiua 
and ct.n isisc ''Uiilnnao.-. ao eap.aljlo o} iniilaiu' and vd tbrnniea' a 
donbh- sid'. 

‘‘ in ;hi' tlrv wav, Wien ajipi ars l-.i b.- an ailiniiy ('xereisral 
bs'lwt'ci; <■ >|l.■•l^ e .'id.'liiuale and inuti.u*’ i.d amm.ima. j\ iiiiv 
tin'r; <d tiie t'.',*'. in the prop'ni n iiis <il d 1 td llie loruier an<I (i'/.i 
b\ weej'ht oj lin l.ilbT. 1;■ ■it\'<|, Imni:.'. a eumpiaind more, t'n.-alile 
and le-’-' \t hnii ' tlian eithei- lupredier.l .sepai’ate ; it may he ki.’pt 
fejiiid wit ia.ni' \ ■''..itiJi'>inp bvllie peiitie In a’ ol’a spirit iamj»; on 
s.t'■> d.iiej.', . e'.iiibii- ■' V e ly liph t-po-y i 1 alls 1!'c< ni Ilia ss ot‘a (aint. 
pi arlv .si tea heated, it sni.ilnnes, and apipears to be 

pariialK lii tinp'.'se*.!, as Srataas id ealonud and tree imuiatic aeid 
are loimd niivad with tiie subhniale. d his <aini[ioimd, tornu-d ol 
one propiiition ol em h inptedient, lias More i !)✓ idiaraiMer of a 
'diemie.d e’>mpte.nid, than -my olliei niiMme ol the two inpre- 
dieuis iliat i I'.ax < li n d.' 

‘‘ In l.iie. nan'a wav, the athinfies oi' een'ros;w siihhniale and 
irnn iale oi'annm nn-.i are better marked, aiid some ol'ihe eomin 
nations of the two have tolerably wi.dl-thdim.al (jiiaiilies. 'I'ln 
ibilowine' havo' tlie 1''st elaim to be ewn.sidered distinct eombina- 
tions id .inv wliii h I Inive y»d, made : 
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“ No. 1 is litpiid at 1 Id''; on eo.dinp, it forms a solid mass ot 
neetlle erv 'tais. No. 2 is htjind a! -d,) and stdnfat d.V . Jn the 
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liquitl JbnUj at ionipfrafiiiT'just ineutiuuod, it is ol spuriru: 
gravity IbiH. No. 'A is litpiitl at ok), ami ol spucilio gravity I'.'xS, 
No. 4 i.slifpiiil at about 1()b‘"; ois cof»ling slowly to fitt', it tlt-po- 
sits some frystals vvhicli aro fouv-sidod ]>i'isius, vouipctsod 
of facets altoiiuitcly broad and oarifiw.' 

Some circutustaiucs are iiere nientiooetl whic-.b prove that cor¬ 
rosive sidiliuuxlt: and nnniale ol aiianoiiia have a strong nliiiiity 
f<?.r eacli other, ami among t b.eiu the vesnlts ol an expeituunit, 
from wlfudi " it would ap]n ar that coirosive sublimate is about 
17 times more solidile in a saturated solution of iiniriate of aiu- 
nionia than m water, and not ‘30 times, as is stated bv sonu* 
authors.” '( 

“ I’lic results of these ( xperimeuts,” eontinues Hi-, i). “led 
me to make (rial ofsouu' otiier muiialt's, as of baryta, inagtu sia, 
potash, and soda.’ 'fbe trials with these substanees are lin ti 
described in tielai), aud if is iiifjuired r<‘S[)('ct ing tluai i\ 
toward tlie conclii .i(>n ofliie paper, May iiot the c-onipound ; 
of eolTosive sublimate and emmmai --alt, nnnaate <>{’ inagiu-Ma 
and baryta, res^*'. <t iveiv, ])e eoiisideie.i as lonsliluied of .)n< 
prrtjtorti'.'U ol l a.eli nigredfeiit ’ d'iie tii iiinie nr.i.iue <.;( ibe ootn- 
poniuls witli mnrjate ol’ammonia, aud potash, aie, perhaps, nuat 
ipiesl lonable.” 

It is nest remarked, that al! iiiesr- eonreonud.-< the pro 

piaiies of the nu'sl aelivi- x-oiisiitneut, a.nd the paper >'(nniude-. 
as follows' “ It wouM apj>ear. Iimiu fin pv. satiiu.'; expeiinu-nf s. 
that Ibosf- meusfiua wlneli inu(' a stjoug aiiinit.y tin- e(.)!rosive 
sublimate, [uevt nt its deeouiposil ion wlu'ii s;\pose<l foligiil, as 
the muriates, aleol\ol, and ether; and, on the eieatiary, lliat 
thosi' solvents vvliieh e\ereis<> a weak, aliimty on it, and IsaNt' a 
stronger yd'inity for inurialie ae.id, a,s water, anti e.\eta<lin«a,K 
tbiute alcoliol, aid tlu^ lieeomposing pi>w«‘r-ot light, d he prai'- 
ticul ap[>liea1 jo>.)to Ixa deilma'd, relative to ilie tonmda ibr the 
thjtno-Itiftlriirgifri oxinnuruilis, ist>bviuns, and does not itajuili' 
to lie })ointt;d out,” 

XX\ 11. Ott/l/c State of Il iih r anil A'i ti Iniiii Ahiltei ni Cari- 
lifs foitnd hi ccrtui/i C'n/stals. liy Sir iinnijihry Davy, Ikirl. 
PUS. ■ 

'fhis novel investigation ol a contested subject in geology wi' 
purpose to insert at large in I he Amia/s. 

XXV' III. So//ie I'lljieiinieiits o)t the ('/taae'Cs n'hieh. tatai ihare 
in the fared Prinetji/es oj the /ygg ilnri/ns I neiih(;>ion . l)y Wib 
Iiarn^ Prout, JAII). I’liS. 

An abstract of this vt ry intei esi mg conununieat ion will sitortiy 
appear in the Aiinah. 

XXIX. On the Piaect/in. liy Sir f'.viaai'd liome, Pait. 
VPJIS. 

This paper rclater, piiniarily, to eeilain optiaiunis ol iiteta 
gestation; to the tmans employed b\ natuu; to [uevent anv two 
fldlbtent genera from bieeduig- together ; to tljc ju li ;.d oi ntere 
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inn ; and to tiio (tirort cause of parUn’ili|]i. It concludes 
Vv itfi a spocinien of a new modi; ot‘classiua; animals ac.iiordin;:^ to 
the ditference in stvin tiue of the ])laeen<a. ; m where this is 
\vaolni<i', oft he cluMion ; and is iliustrated with seven plates. 

X NX. Of the (jett-^raphIt'llt SilmilKni of the 'l'hre.e PresidettcieSj 
(.'(ift’iiltii, Alfiifnis, in/d Ijouihiii/, ill. (he J'jiist Indies; and 

NX XI. Of (he I)i/'fei‘(’nee <d‘ I .onp'i/tides found hi/ Chronoinc- 
Icr, t nd hi/ eon'espondenl Eeiipses of the Salelliles of .!npilctf; 
iritli stnne Snpplenientiiri/ Jnftinnnliini lehitir.e to Ahidnis, lio/n- 
(xti/, mid i'uiiioii ; us (i/so I he Lulilude uttd Louui! ndeof Poitd de 
Oulh\ uud the Friiids Hood. .IJy .1. tioldinoham, f^sq. I’US. 
*'l’hc foilowina; are tin; results id the observations described or 
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On the CD'i'b about Madias, the tide ladoiu rises more lliau 
<inee li el ; and ii ; . hi'_;h wa'oT in tlie Sv/.ie,f.-< at ld'‘ 2 ; llu; 

variali'U wf i t'e ■ la anj.ass towards the end ol l/i,'2on rlu; e'oast, 
■about, a de'.ia-*.e (o t lie novl liw a rd of.Madta'^, was 1'-’ '•>' f'.. 

At ivoiidiay, the, lime id' hieii water in the Sy/jeu’s at tile 
l)oelv I lead \\.as 1 P' bi '' ; tin greatest iix-, ed ■•i^ie tide IS (^‘et ■, 
medium rise of the sorine's lo' feiu ; variation td tlie comj/ass in 
the be‘j,iimine; of 1 / 1)!, d2'or W . 

NX Nil. i)h>ere<it ions on the (ienu> I'/u/oi no. l>y .1. R, 
.lolmsuii, MD.l'HS. 

d’iiis paja’r relates to the natural history oi'I’our species of t liis 
e’eiuis ; (lO'on/o. l\ li>rrii, I*, (iniiineii, and /*. lueleo ; of 
which Dr. dolinson deseribes eharaidras and liabits, but we can 
oniv'iiolii e their niania r of feediii'.:’, and mode id perpetuating; 
their speeii s. 

d'iiere are, m i lies»-emious-.iiimuii.;, two ventral aja it me.*, the 
iqiper oi w liieii ei’kU'S piissae'e to a lone lie\ibl< tube, and the 
lower eoiidui-t > o' the o\arnmi ; the tube ther- frequently ]noieet, 
and li maiiiv eijmd.s tlie body ui iene-‘ji. 

A variidv of aijuatie iuseets, woinis. vS.<’. beinq ]uiseutt(l to 
some idanuritc, one of them, alter the* lapse o'! a feu mnmies, 
fastened upon a worm, immediatidv projeetine- and idilvoie tiii.s 
tube ; tile worm lieiup; in this way elosidy retained, otber [Jiinu- 

m ** ■ 







408 i of lioohs. 

ria' caiuo f(>rvvar(l|» aiu! cojuj^tlatoly overpowered il. 'Idiey s(ddoiu 
attackeal tlie woria opeiily,S('eminedy aware ol’ i.hedillicidly ol' I'/iiis 
over(^ollli^;J;■ it, hut sei/.eal vipoJi it, as it wore, hy steallli, ^lidin;:; 
Cjeutly luidoriK'at 11 it, amlilien projectiu;,;; and ailixiiii; this or.d'.iy 
Jkeepiog' a iirm hi>ld imti! tiit'V Jiad eoiichalt;;! Homi' ix pasl. Or. 
Jolrnsuu at tirst iiuagiiH't! the sole use ol' this orpau e.) In- tiuit 
ol’ eli’eeio'.wly seeorioy ihcnr prey; hut. he o!)>;eiv'<'d iliat while 
they kept ii {hosiv athved, tiu.’y moved lht;ii' lie.i is ('.ceh, Iroei 
side to side:. ;md Jie found from a, imminu of eAj.^iimi ills, lind 
wlieuthe i lfnoiu* wen* jvrfeetammaf-., (Iiev cooslaj'tly u ta ived 
their fexui hv this (.)r‘_;an, and not liy the moulh. In tJi.- <we!i), 
tiowevi')', of their lieia'j; mitmallv or ailihcudlv de.ided, i.y >■? 
liieir losing' this tube, which was not nnfii <lueniiv lie- r:,.c, i|;- \ 
took tlieir usual sustenance by the mouth, d ine, an aidsii d fm- 
nished with a jirojier mouth, rem ives its food iy anoiher organ, 
that organ being plamai as near to the tail aslvi tiu lead. « 
The /'. Zuc/iv/and-/*. hr/i/nu tf “■ are o\ iparous, piediieiiiya-e'’.-, 
witliin amemlu'amuis caj-snle, eacii ege' coniaioiiigyat least iIk-sc 
of the l\ ItH'U’u), f‘'Omtinee to eii;ht ymieg." I'nl llosc aainads 
have another mode oj’ [■< rpefua'ing t! 
not appear yet to have been notaa d; 
division of tin- body into ivsop nlio; 
a tail, and t.lie tail a bead, in alt.-ui ! ! m more d. 


the ! 


pei 1 ;:,-, V. ita h 
Ills “ liy a /a-/,'/, 
liead j,art lep;': 'diiem;. 


(o 


U ' k ^ 


i' 

>; \ 1 O' 1 i 11 s d e 


iiptin the .state of lie.'a.lmo.-.pli, 
the posteiior portion of ihe iiody i.i'.'i vodei!.-., and ailmw Ob'; t.;i 
animal lias the scgniented ajip-aiam e rd' an Insec.t. “ t >>■ 
the third da\'. the srpaialion of iht- le ad fjoni the tail nsiadiy 
takes [)lace. W’io.-n undei'e.jiii';' ihis (hvioion. iiu-y r; m.iin h.r 
tlie most pa 1 1. si at lonary, Leepin.:, dm luaa! ■lind,' a(li\ed, tvvisf 
ing round the tail li<un time to iiin,/ wiiii a view o-'h ,,se!i!i.<.;‘ in 
adhesion, and tlms more readily eti.ilioi. d. di,-nnion. diinio'of 
innnediaU-iv ihe head is iibera'o d, n i.' s(,.r:) lo move wah 

all tile frev'dom of rhe unmutiluled, pmlecl animal, d’iie tad 
generally remains attached, ami only i.-eea-ionaily shifi.s its si; e.- 
atioii ; l.ud iftomfned, it moves with neailv the saioe (juiekm ss 
a.s the antej'ior e.vt'remity, ])reserving a uniform giidiiu.'; mofinu.'' 
Tlie repi'eriiietive jiov.er of fhe.sc' animals when artificiaily 
tlivided is alluded to liy iSliilh r, f liaw , and otii.ir.' ; Dr. Johnson 
describes soiiu eurions ('Xipenments on (lie, snhjec.l, 

XXXIJi. SoiiU' 1] i s Rt’.^cf/ri'hc-y !)/' //■ 

ienfs ()/ Svo-trd!ft', n:r/!h <i 1 Wu 

i / s L'.'i cm lid / Ana! y is. 

Henoiai'V i-’rofessor of Ciliemistrv 'at, (ieneva. 

■' 

XXXiV. i)n the Lltimalc A iiithf'-i'-' of \ c;o’(difl ■ (tnd Adimai 
Sxh.sltmccs. liy Andrew I,be, iMJ). .1 ilS. 

Dr. IVlarcet’s paper, which displays tiie eieeant precision that 
<listinguisl»e<i all Vcsearidu's of its lument(;d anihor, sliall he given 
in a future iiumher of the Ainnils; and of iJr. lire’s couununi- 
e eio;> w(; siiuil take a.a opj.'ortunity of iusi itiug an abstract. 


'''■'/inc til 
j,n. 

bits. 


/o ri// ). ,'! did ■' Id/pt'd 

.lly Alexander fvlareet, iMJ). 





Sc icn t ijii ■ Ititcil igcncc. 




• Articj.e XI. 

Si 1 1'N ! I ru' 1 ntci.i.k; j;\< i;, a \ i> no i hks o i- 'sii u.i i:t'is 
«'(i N N i:( 11'. 1) wini SCI j'.N Cl., 

1, T)( <dh of (\jn>tl ncrfJiollcI. * 

rile iIcciMse ol' this tlislii)!j;aisl)L‘d nuinbcr of fhe rVcnch school of 
1 iii iitisl i'^ has rrccHllv lu'i n onnounccil ; it took jilacc on tlie (ith of 
Novcmhi. r, in the Tllii '.ear oi’his ae,e. lie was born at d'alloine, In 
■Navov, .01(1 'sv;i.s ori”!ii:ill\ ol" ihe medical jtrolV'S.'ion : \\it]i the results 
wf laboiii '- ill chemical .''cieiiee, our readt rs niiisL be well a(:i[iiainted : 
dll \ Cec im'.m ruiis. and ol 5.i;e lueli' sl, im[;(>rtajiee. 




' !). (itrru On: (ij I rina.'iCii/n/})’ ('nrtf< 

I'!’I'.repariiii;- '-ome osicio of iiranlmii I'roin ^ihi- ^uhstaiici.', I have 
iiiundihaf li eoiilams •j;iiO:'[ihoi ie acid emd not nu rel\ tin uxide^ of 
uiaiimmaMd eopjx r < (aiibiued Miib ^•,;lte!^, .is has'liec!' -'iated. In tlie 
ee'.f iumib: r oi'i !i. hue:/-, t [iiirjuise to;_;i\eaii alia'\ sis of tlii.s ore, 

aeeoiu’t.uii.'d liy an aeeoui'.t of .‘-nine experinii iiis on :iie oxide (»!' 
I. an. --I' ■'//. 
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n. ii iiiliio tM'e,'i.nt mnnb. r of i!ie Iiin 
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f-i’ die la id ■)' the ,\nual- • dv' t’hinne et de 
■ tor ihi i. loamder, hi loaie;,'. " l)t-t'om- 
aii’. OK'-' :e ec ii s !c d' . 1 ins pape-’ is t cjih tt' 
bar to 1 >ei/:'i lus, a I >d tM,". ati so lu 


in ialiv uiiitc- 


IO' V '■':,!ln}■>!^•, in 
i.i'ui; -f ^ 


abooiir/t'f iiiK's tiiere occur 

S-.— J'.i/ii. 


I were dissohed in four oimci's i.»l' distilled 
ue mao in si a v.ere addv'd, llie whole hi cainc, 
! jell \ -lii-e ; and even att-. r a mont it, it had not. 
Carhonati’ of magnesia bad the same 

( li'"Ct, tnu in a .-malh r il, are.’. Neilln. r the wlnte ol ey^s, nor lran;i- 

.1 


laiiiin ';U’n, .• wi a!, solution ol' isinnl.ts'-, nor oi stareli, ;!.-suuil'iI on 
,‘ddit i- n oi' m.eMK'sia :t sinnlar jeliv -like ;n ij’iearance. d lu' mueilaj^'e oi 
ijniiie.e set ds dejiosileil tiu- magnesia uitb a praiinlar Jtppearanec, 
tnid th '-ailnlioii .'■•eeiiied to ha\e beeouu'yiore fluid. >.eillii‘r lime nor 
I'./iite bole [trodiieed a similar elleel iijion llu- solution of sa!cj>. I he 
jelly is insoluhii; in w ater, fat oils, oii^ of ii*r|»eiitinef alcohol, or a solu- 
lion of eau.slie jiot i>h. Acids, priiiciptiiiy sul|ihiiric ;u‘id, ilissolvi. it 
partly ; the rciuaimler is more Indky and is opalcaceut. ^ 
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[Di'c, 


^ Scientiji,': Lildlif^emw 

V. yhic'inrt A'i-roIUc. 

A Danisli journal inontions a fact (taken from the Speculum Uegalc, 
a book written in the thirteenth century under the reign oftlic Dardsh. 
king Snorro, and by some supposed to be written by tlie king himseli ), 
of w'hich it would be interesting to ascertain whether any iraei' 
remains \a}t in Iceland. In this book, is told that in the church of 
Klocna, in Iceland, nn anchor is kept, which had i'allen fiann llu' air ; 
and, adds the Danish journalist, it is probable that it was .m aerolite in 
form resembling an anchor, or that an anchor Inul Ix'cn jnade of thi'.; 
meteoric iron. 


het-Ji (aj'Ci':! V ioi (nnaft.' in 


'j'lie 


b.H 


(‘r\ 


! \1, iMHt!(!.'iim*(i! • a/ • t-j-/•■/i., 11 ,-, 

' ' < 

l\Ir. Ihirlow. who m> siit cos -i'uli y i < -liu'ed the law- v.il‘ itulnced 
magnetism to inalhematical pj aK.ij.le. y l.i.: 
rendering electu)-jnagneli'i". n, ,.,j‘ f e/,) pM, .ju,! 

he employed n us cm the piniciple m S >!•. ! 1 m e’s ( ’ .lorincto; nuc! tho 
exj)erimej)ts wereniade hy ine.uis ol' a rec'taoei-■ o(‘'.:teMt in a-'^v, ii\', ■ aeh 
side of which was four lcc;l. <Jne sn'e 01 (his va-('pii., ;-<) as to make 
the connexion with the Ijaiteiy , and the oiiii-r certlcal lidc- vv.is passed 
throngh the ei-ntrc' o! a table, dividi c, into ihe pioin'i:, (g the C('mpa-s, 
and round which, riierciorc, a magm.'lic needle nnghi in- jdaced at 
any a/imuth. 'flu- two hoii/ontiil .'-ides of the .'eelengle mighf he 
slippc'd u]) and down on the vertic al \i ire's, wln'iahy tin' lengtli ol'tlie 
conducting part of the vert icat wire might he < lamged at pleasure; 
and the di.stanee ot' the- et>)npas^ it-eif t'l oai lln- cerjii;;! vcire niigli! 
also, in like manner, he \.11 i. cl i.a/ //ee'am, hy me rely sliding t«) and 
from llu' centre. licwn Ins nvnc imx n:s niiii tin; appaieln.-., 
Air. I’arlow iia.s ch'awn ihe ! i!h>\c in., _n:nei:ii eoneliisions, vr/. lli.i: 
every partiv'.U'oi' 1 he I’a'vante llaid in the condnetiiie; r\;;e aels 00 
CiVCM'V :)iivl iole o{ t lie ning'mi " I'eid m ,, nnn; nel leetl iuc'die, !)V a force' 

hsiaiU'c- : l)ni, ihi't tlii.s 


Lin ■ 


of the 


inagjie! le 


vchieli vai'ies n!\-..!stl\ n-, liie .itoi.-e 
action is neilher to atlrael no." {,> rc j.el either ))e.lc 
pcirticle.s, Init a tangential fere'. , Vvlnc h is re(';[ii-oc';!i In tween tli<' luo 
iluids, and wlneli V-. nds to phn e tli' jxties e.f <'''liic r r.i<’hi angles to 
those of the; enhe), and to die rig,.hi line which Jitins thein.'’ 'fh*;. 
thcctvy is said to hi' apjdic'iUile to c'viay plunonic'iion that iias se theen 
ohserx c".! in this new hraneli <;f natur.'d phil<>'oph^'. — ( hldin. i'hi!. doui, 
vii. tiSl.) 


1 1 , Azoln: Sjirt>iy's ni No/l/i .1 utt //< il. 

In the soulh-etist corner ol'the town ol'IIosiek, lli ns.^elaer c ountv', 
New York, ;ire three; sju’ing.s coinprised within jihout four or live acres 
of ground, from whitdi issues an inealeulahle ejuantity of pure nitr agc-ii 
gas. It seems to rise from the gp’avel-heds beneath tlte wate r ; by }>res- 
sing upon ;i surfiiec' of the gravel e<iual to five or si.\ inchc's .scpiitrcg n 
cjuart of the gas m:iy he colhcti'd in ;in invc rted j:ir or bottle in ten 
seconds.— (Ihid. j). .‘ 3 S 7 , front a. Deologic'iil Survc'v ol'the County.) 


VIII. iH'V' -Miiirrul t’n/A'c/ 

This suh.stanee, named itficT ii cc'lebrated American inim'r:ilogi.sl, 
was dis:cov'(;red by J)r, 10 . lOinmoi.s, hi a negh'cted mine of brown lire- 
matite in the town ol Richmond, Massachusets. It occurs in irreguhu 
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sl;il<n.'l.Hi( ina.-.’V:, iV»)m oa<'sin i.i-iiu'''us iii .tail uiU* or inorr 

0 ' ' 
la hri-;i(\th, ciai'tsUa;; nl\ioa^4ih‘»i Uihiaou^ taaarlif'- laali ii la ]>a- 

cilli'l tliroi'liun, l! i;' i.iilu'r iuiriU-i Uain cuU'iiri'ota-. .sj^>ai, is 

InmsluL'ul, aiul lias a spcriiir ^lavi^y ol It iluc> iHai oiVervoscc 

witli lU'ids, anil wliilciis hr lou' iiio blow 

AccoLdiaj^ to llio aitaKsis <>i’ Di- I'om'y, ot Nmv York, wlio was 

parrii-ularly oarol'nl in asoort.'lining that it containod in itlu.r tlnoiic acini 

nO) phusjilioiic. acid, ibc conslitiic-nts ot gibbsiic uic; 

A iimmia.... - <> I ''’ 

Water.-_ 'U-7 

I aiss, . „ ... ^> •> ^ 

tOO!) 


(UmiI j* 1'S. boia. iia Nev, Noll- Mid lod .ban No. t ) 
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\ '.^ai’ina n i*; da -..(h^iani <'I'ramd a. Aon in 

I K 'VI • 1 .-a; > 
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Li in.' . ... . . 
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' idi’ oi in. 111 .,' me '■ 
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i V /'I'd b\ M I 
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I ‘s 


<) : 


1' i. * ; ii't 

■' '■'iiii'n,'!' . I'lni n II ' 


xn ' 

\ l'A\ St i INN 14 1'4(; fd >i >Ks 

1 - 1 . 1 VI ; 1 Ol: I'l '.II- V 11 " ' . 

I )i. IL’.nv lumlni;; a now iidiinm ol In 5'Jrnii. nf-- ol 1'.\]u ri- 
nu-ntal (’la tnistw, v. itii ei. .,i \ddilion.', ami Mtorai inn 

A dnurnal ot a 11 or!icnllnr;d 'Join iinongit '-unn I’.nt'. ol I'Jairdfr.s, 
nolUiid, and tlic N'oilb oi‘ !Vam i' in t!u Antniiai ol ISj ;, by a 1 )t“pU“ 
talion ol'llic ( ali'doinan J Ini iK idtnral Soon t) 

• 

MLr 1 ri' L.l I 'VI » f). 

l iun'.an tu)*.!'' ol liu't it ologn'.d Sot iott, \ ol 1. I’art 1. Serond Sorio 
•Ito. I/. I l-v. b'/.— J'iiis volunio ctinlaiiih the lolltnving papers ; On tbe 
(leologt ot ilie Sontheni C'o.ist tif I'aiglAnd, from rnidporr to ILibbi- 
e.tmibt'^Hav ; by H. 4- tie ia r>eti>e , ()n the L'iig.-'Iiol S:mtl; by 

lleinv \’v arbni ion, I.m|. < >n a 1 roslivv atei Inirniation in llordweU 

riilf, !)v Ml. W eiisler. On Oien I'dl ; by 1 Jr. .M.ie Liilloeb On the 
Ls.t a\atiou ol Valle)- b\ Ui’uvtau AcUou , bv^lii*. Ivev, rvoi.J>uelv 
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land. On the Ictlimsaurus and i’icsiosanrns, b}' tlic Rev. \V. (’ony- 
beare. ( )utlinc oi’thu (Jeology orRnssla; by the lion. V/.'T, 11. T'uv 
Strangwavs. On the (icology of the Ch^a-^t <'f France, Department 
•le !a Seine inferieure, by iJ. d. do la Beche, Iv-q. On the Valley't>i' 
the Sutluj in the Hiinala}^ Mountains; by 11. J. (h)lebroo]:e, V'scj. 
On the Ouology of tlio North-eastern Border ol' Bengal; by II, .1. 
(^olebrooke, I‘Nq. ; with various other Papers and Ni»tieL'.s : the whole 
illustrated Ity 21< Plates, Ma])s, and See.tions, many of them eolouri'il. 

A Suecincl .Account t)f the Liuie Rocks ot Plymouth, I cing the 
Substance of several C'ouummicalions read in fort' tlie < leologic'al So¬ 
ciety of L(ni(!()n; witli 10 ^.'tliographlc i iate‘>. V.y tlu; Rev. Ricliurd 
llennah, ( liaplaiu to the (i;irrison ol’I’lMuouth. Ru >al dvo. I'Jx. 

Seli-'ct j tis.s. rtations on sex oral Sulqects of Mi'dical Scix ucc. By ^^'r 
(liJhert Blaiu', Bart. FRS, Physician to the King, Nc. Nc. 8vo. l‘Js. 

Lect.ure:i in which the Nature ami Properties of Oxalic .Acid are 
contrasted with thosi; of K}>soin S:ilis. By Jxob(,rt N'cuables, MI). 
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